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Foreword 


This report on the Nation’s timber supply and 


demand situation and outlook relates primarily to 
the 500 million acres of commercial timberland in 
the United States that are suitable for production 
of timber crops. Although limited primarily to 
timber, the report recognizes that these lands 
must also provide recreation, water, wildlife, and 
other similar products for the American people. 
Achieving a balance between rapidly rising demands 
for timber and these other goods and services is 
a challenge for American forestry that must be 
met. 

The implications of comparisons of prospective 
timber supplies and demands presented in this 
report are clear—demands for lumber, plywood, 
woodpulp, and other products are increasing more 
rapidly than available timber supplies. This can 
only mean rising prices of timber and timber 
products. 

Growing needs for raw materials for housing 
and other economic development in the United 
States might be met in part by greater use of 


substitutes for timber such as steel, aluminum, and 
plastics. But this alternative involves problems of 
high energy requirements, pollution impacts, 
balance of payments problems, and accelerated 
depletion of nonrenewable resources. Timber 
imports also might be expanded but this option is 
limited by rising demands for timber throughout 
the world. 

The better alternative, in my view, is to improve 
the utilization of available timber supplies in the 
United States, and to increase timber growth and 
harvests in the longer run by accelerated tree 
planting, stand improvement, protection, and 
other forestry measures. This alternative will 
require substantial investments and _ balanced 
management of forest lands to assure adequate 
supplies of timber and other forest goods and 
services. But the opportunities are large and 
the prospective benefits to the Nation will be 
substantial. 


JOHN R. McGuire, 
Chief, Forest Service. 
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Preface 


Over the past several decades the Forest Service 


_ of the U.S. Department of Agriculture has periodi- 
cally reviewed the timber supply and demand situ- 


ation and outlook in the United States. The 
objectives of these reviews are expressed in the 
authorization for the nationwide Forest Survey, 
contained in Section 9 of the McSweeney-McNary 
Forest Research Act of 1928, which directs the 
Secretary of Agriculture to cooperate with States 


_ and other agencies 


“. . in making and keeping current a comprehensive 


| survey of the present and prospective requirements for 
| timber and other forest products in the United States, and 


of timber supplies, including a determination of the present 


| and potential productivity of forest land therein, and of 
| such other facts as may be necessary in the determination 


of ways and means to balance the timber budget of the 
United States. . .” 

This report provides an analysis of the Nation’s 
timber situation as of 1970 and the outlook under 
a number of economic and management alterna- 
tives. It represents the latest in a series of similar 
timber appraisals prepared by the Forest Service 


in the past.} 


This new study includes statistical data as of 
1970 on the current area and condition of the 


_ Nation’s forest land, inventories of standing 


timber, and timber growth and removals by in- 
States. Information is also included 
on recent trends in forest land and timber re- 
sources, trends in utilization of the Nation’s 
forests for timber and other purposes, and trends 
in consumption of wood products. Data are also 
presented on foreign sources of timber and foreign 
markets for U.S. products. 

Projections of future demands for timber in 
the United States indicate market potentials 
under a range of economic and price assumptions. 
Projections of timber supplies point to prospective 
and potential availability of wood products with 
alternative levels of forest management and 
utilization, and alternative price trends. 

These projections of timber demand and supply 
potentials from domestic and foreign sources are 
compared to identify prospective developments 
in timber prices, the outlook for supply problems 
in the wood-using industries, and possible impacts 
of changes in forestry policies and programs. 

Many changes are taking place in the use of 
American forests. Demands for timber products 
have been increasing rapidly, but perhaps even 


more striking has been the growth in demand for 
recreational uses of forest areas and for manage- 
ment of forest cover to improve the quantity and 
quality of water yields, to improve wildlife habitat, 
and to preserve scenic values. 

More and more areas in both public and private 
ownerships are being used exclusively or in part 
for such nontimber purposes. A major expansion 
in multiple-use management of forest lands, 
particularly on public holdings, also has put 
new constraints on traditional timber production 
and harvesting practices. The Nation’s forests 
more than ever are being used for both com- 
modities and services. 


1U.S. Department of Agriculture, Forest Service. The 
timber supply of the United States. USDA Forest Serv. 
Cir. 166, 24 p. 1909. 

Timber depletion, lumber prices, lumber exports, 
and concentration of timber ownership. Rep. on Senate 
Resolut. 311, 66th Congr., 2d sess. 71 p. (The Capper 
Report.) 1920. 
A national plan for American forestry. Senate 
Doe. 12, 73rd Congr., 1st sess 2v., 1677 p. (The Copeland 
Report.) 1933. 
Forests and national prosperity. USDA Misc. 
Publ. 668, 99 p. (The Reappraisal Report.) 1948. 
Timber resources for America’s future. USDA 
Forest Resource Rep. 14, 713 p. (The Timber Resources 
Review Report.) 1958. 

Timber trends in the United States. USDA 
Forest Resource Rep. 17, 235 p. 1965. 

A partial list of related reports concerned with the timber 
situation in the United States includes: 

U.S. Department of Commerce and Labor, Bur. Corps. 
Summary of report of the Commissioner of Corporations 
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(The Bureau of Corporations Report.) 1911. 

Part I, Standing timber (including summary). 
301 p. 1913. 

Part II, Concentration of timber ownership in 
important selected regions. 1914. 
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(with ownership maps). 264 p. 1914. 
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Ist sess. 44 p. (The JCC Report.) 1941. 

President’s Materials Policy Commission. Resources for 
freedom, selected reports to the Commission, Vol. V. U.S. 
Government Printing Office, Washington, D.C. 1952. 

Stanford Research Institute. America’s demand for 
wood, 1929-1975. 404 p. Stanford, Calif. 1954. 

Resources for the Future, Inc. Resources in America’s 
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2000. 1017 p. Johns Hopkin Press, Baltimore, Md. 1962. 

Commission on Population Growth and the American 
Future. Population, resources, and the environment, Vol. 
II, Economic aspects of population change, Vol. III, 
Population, resources and the environment. 337 p. 1972. 
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VI PREFACE 


In this study an effort consequently has been 
made to view timber supply and demand in re- 
lation to use of forest resources for nontimber 
purposes. Only limited evaluations of demands 
for and supplies of these related uses of forest 
resources and users are currently available. 
Nevertheless, rising demands for nontimber pur- 
poses are important considerations in evaluating 
the current and prospective timber situation. 
Thus on National Forest Jands, for example, 
future availability of timber has been estimated 
within the context of multiple-use plans which 
provide for balanced programs of development 
and use of all resources. Some allowances have 
been made for continuing transfers of timber- 
producing lands to other uses. On much of the 
forest land in farm and miscellaneous private 
ownerships it has been recognized that owners’ 
objectives are primarily for purposes other than 
timber production and that timber harvests on 
such Jands consequently may be limited. 

In view of the many changes in both economic 
and environmental factors that have been occur- 
ring, a new look at timber supply and demand 
prospects is considered essential. This appraisal 
is designed to provide some of the basic input 
required for appraising the effectiveness of existing 
forestry programs, to indicate opportunities for 
economic development of timber resources, and to 
help evaluate the desirability of new or different 
action relating to timber production. 

Specific recommendations for forestry programs 
—for forest development or for improving the 


economy of rural America, for example—lie — 
beyond the scope of this study. This report is 
designed, rather, to identify and appraise changes — 
occurring in the forest situation, and to provide > 
some indication of the outlook for timber with | 
and without changes in the way forests are man- © 
aged and used. 

Information on the Nation’s timber situation | 
and outlook is of far-reaching economic and envi- | 
ronmental importance. Timber products make up | 
nearly one-fifth of all industrial raw materials 
consumed in the United States. Processing of — 
timber products supports thousands of establish- 
ments and millions of workers, many in rural 
areas and cities where timber is the principal 
support of the local economy. 

Growing concern over prospective depletion of © 
nonrenewable mineral resources, and the higher | 
energy requirements and pollution impacts result- — 
ing from use of nontimber resources in lieu of 
wood products, also emphasize the growing impor- 
tance of timber in the U.S. economy. Unlike most 
competitive products, wood is a renewable indus- 
trial raw material. 

The analysis of resource supplies and demands 
presented in this report pertains only to the next 
few decades. For the longer run, well within the 
span of time it takes to grow trees, shortages of 
natural resources could become an increasingly 
serious issue. In appraising today’s needs for for- 
estry programs, some consideration therefore 
needs to be given to the probable situation beyond 
the period covered by this report. 


Many members of the Forest Service contrib- 
uted to the collection of data and preparation of 
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tion of timber management opportunities presented 
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This study relates primarily to the long-run 
outlook for timber supplies and demands in the 
United States under changing economic and 
_environmental conditions. Timber availability 
_ will have a direct bearing on the economic develop- 
_ment of the Nation as well as availability of forest 
_lands for nontimber and environmental purposes. 


1. Demands for industrial timber products in the 
| United States have been increasing steadily, with 
a 65-percent rise in use of these products during 
the past three decades. 


Consumption of industrial wood products—such 
as lumber, woodpulp, plywood, etc.—increased 
65 percent between 1942 and 1972 to an annual 
total of 125 million tons. In this period consump- 
tion of industrial roundwood (that is, all round- 
wood products except fuelwood) required to 
produce these wood products increased about 56 
percent to 13.7 billion cubic feet in 1972. The differ- 
ence in these trends for roundwood and industrial 
wood products consumption reflected more com- 
plete use of the timber harvested, with a resulting 
reduction of unused wood residues. 

In the 1942-72 period, lumber consumption 
rose 27 percent. Use of round pulpwood climbed 
157 percent, and consumption of veneer and ply- 
wood over 438 percent. On the other hand, use of 
fuelwood and minor products such as poles and 
posts declined. 


2. Further substantial increases in future demands 
for timber are expected. 


Projections of potential future demands for timber 
vary widely with such factors as economic growth 
and relative prices of timber products. A ‘““medium’’ 
projection of possible future demand was based on 
the assumptions: (1) that the population of the 
United States will increase nearly 40 percent 
between 1970 and 2000 to 281 million people; (2) 
that real gross national product will grow at an 
average of 4.0 percent annually, or about 240 
percent by 2000; and (3) that recent trends in 
technology and institutional factors will continue. 

With prices of timber products relative to other 
materials at 1970 levels, this medium projection of 
U.S. demand for roundwood rises from a 1970 
level of 12.7 billion cubic feet to nearly 23 billion 
cubic feet by the year 2000. Potential demand for 
softwoods rises from 9.7 billion cubic feet in 1970 
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to 15.8 billion cubic feet by 2000. Demand for 
hardwoods is projected to rise from 3.0 billion 
cubic feet in 1970 to 7.0 billion cubic feet in 2000. 

With higher relative prices of timber products 
in the future—which timber demand-supply com- 
parisons indicate can be expected—projected 
demands for roundwood are correspondingly lower. 
Thus, with rising relative prices of 1.5 percent per 
year above the 1970 trend level of lumber and 
somewhat smaller price increases for plywood, 
woodpulp, and other items, projected total timber 
demand by the year 2000 approximates 19 billion 
cubic feet. This latter projection includes increases 
in demand of 5 percent for saw logs between 1970 
and 2000, 58 percent for veneer logs, and 130 
percent for round pulpwood. 


In terms of softwood sawtimber—of primary 
importance for lumber and plywood used in 
housing and many other markets—projected 
demand at 1970 prices rises from 47.6 billion 
board feet in 1970 to 73 billion board feet by 
2000. With the specified rising prices, however, 
projected demand reaches 55 billion board feet 
in 2000—a rise of 16 percent. 


Projected demand for hardwood sawtimber 
with rising prices increases from 12.3 billion 
board feet in 1970 to 19 billion board feet in 2000— 
a rise of 55 percent. 


3. Timber growth in the United States has been 
increasing as a result of recent forestry programs. 


The condition of timberlands in the United 
States has improved materially in recent decades, 
primarily because of expanding fire protection 
and some increase in tree planting and other 
forestry activities. As a result, net growth of both 
softwoods and hardwoods increased about one- 
third between 1952 and 1970 to a total of 10.7 
billion cubic feet of softwoods and 7.9 billion 
cubic feet of hardwoods. 

Roughly 60 percent of this total net growth 
of softwoods in 1970, or about 40 billion board 
feet, consisted of softwood sawtimber suitable 
for lumber and plywood. Hardwood sawtimber 
growth totaled 20 billion board feet in 1970. 

Removals of softwood sawtimber as a result 
of timber harvesting and other factors exceeded 
net growth in 1970 by 18 percent. In the East 
removals were less than net growth but this was 
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more then offset by an excess of removals over 
net growth in the West. Removals of hardwood 
sawtimber in 1970, on the other hand, were 24 
percent less than net growth. 


4. Projected supplies of softwood sawtimber prod- 
ucts potentially available from U.S. forests show 
limited increases with 1970 levels of management. 


Potential supplies of softwood timber from the 
Nation’s forests—assuming 1970 levels of manage- 
ment, timber cutting practices and policies similar 
to those in recent years and only minor reductions 
in areas of commercial timberland—are estimated 
to increase about 31 percent by 2000, from 8.8 
billion cubic feet in 1970 to about 11.5 billion 
cubic feet. This is a technical potential which 
may not be fully realized, however, because of 
factors of operability and owners’ willingness 
to sell timber. 

Thus in the case of softwood sawtimber—of 
particular importance for lumber, plywood and 
various other products—projections of economi- 
cally available future supplies show limited changes 
from the 1970 level of output. Assuming relative 
prices of timber products remained at 1970 levels, 
for example, estimates of economically available 
supplies of softwood sawtimber are only slightly 
above the actual harvest of about 46.9 billion 
board feet in 1970. With increased prices of soft- 
wood Jumber and plywood averaging 50 percent 
above 1970, projected supplies increase to over 53 
billion board feet over the next decade, but then 
decline below the 1970 level. 


5. Supplies of hardwood timber are increasing al- 
though industrial use is limited by problems of 
quality and availability. 

The outlook for hardwoods is somewhat mixed 
in spite of the fact that removals of all sizes and 
species of hardwood timber in 1970 was some 25 
percent less than total net growth. 

Projections of available supplies of hardwood 
sawtimber over the next few decades—assuming 
1970 levels of forest management and specified cut- 
ting rates—increase 66-percent, from an actual 
harvest of 12.3 billion board feet in 1970 to over 
20 billion board feet by 2000. This approximates 
the projection of demand associated with 1970 
prices. 

Projected supplies of hardwood products, in 
cubic feet, under these same assumptions materi- 
ally exceed potential demands at 1970 prices. 

While these projections imply little or no in- 
crease in hardwood prices, there are practical 
limitations on amounts of timber available for 
sale and industrial use at any given time. To many 
owners of hardwood timberland use of the forest 
for recreation or other nontimber objectives is of 
primary importance. Problems of quality also are 
of special significance. Much of the growth and 
available supply of hardwoods are in small tree 
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sizes or species for which markets are llimited; — 
whereas the larger sizes of preferred species are in — 
short supply in most areas. Other factors that 
could produce a tighter supply situation and higher 
prices include possible substitution of hardwoods | 
for softwoods in production of woodpulp and cer- 
tain other timber items. | 


6. The outlook for timber supplies differs widely by 
ownerships and by regions. 


Nationwide, private holdings account for the 
major part of the commercial timberlands, includ- 
ing 14 percent ir forest industry and 59 percent in 
farm and miscellaneous private holdings. National 
Forests include about 18 percent of the total com- 
mercial timberlands and other public holdings 9 
percent. 

Timber harvests in 1970 reflected this pattern 
of ownership, with 48 percent of the 12.2 billion 
cubic feet of total roundwood harvested from U.S. 
forests coming from farm and miscellaneous pri- 
vate holdings. Forests industry lands supplied 28 
percent of the total, National Forests 17 percent, 
and other public lands 7 percent. In the projections 
of supply the major changes in these proportions 
include a drop for forest industries and a corres- 
ponding increase for farm and miscellaneous pri- 
vate owners. 

Southern forests provided about 45 percent of 
the Nation’s timber harvests in 1970, compared 
with 32 percent for the Pacific Coast, and 23 per- 
cent for other sections of the United States. 

In the South progress in fire control and other 
forestry activities has improved the timber situa- 
tion to the point where it appears that with 1970 
levels of management, softwood timber harvests 
could be increased gradually cn both National 
Forests and other lands by roughly 50 percent 
over the next few decades. 

On the Pacific Coast, on the other hand, a 
marked decline in softwood sawtimber supplies 
of about 18 percent is projected in the 1970-2000 
period as a result of reduced availability of timber 
from forest industry lands. 

Sustained harvests of timber from western 
National Forests and other public lands at levels 
close to 1970 estimates of allowable harvests 
appear possible for some decades, although only 
with timber prices significantly in excess of 1970 
levels. Also, allowable harvests on National 
Forests can be expected to drop shortly after 
the projection period, if not before, unless forest 
management and utilization of timber on these 
lands is intensified. 


7. Substantial increases in softwood timber prices 
appear necessary to balance potential timber de- 
mands with available timber supplies. 


With forest management continuing at 1970 
levels, projected supplies of softwood sawtimber 
might balance the medium projection of timber 
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demand with relative prices of softwood lumber 
and plywood in 1980 possibly 20 to 25 percent 
above the 1970 level, and possibly 50 to 60 per- 
cent higher in the year 2000. Related equilibrium 
prices for paper and board by 2000 are estimated 
to average roughly 15 to 20 percent above 1970. 

Stumpage prices associated with these increases 
in prices of timber products, according to his- 
torical relationships, by 2000 could be expected 
to average more than double the level of prices 
in 1970. 

Such prospective increases in prices for soft- 
wood lumber would be consistent with an average 
rise of 1.7 percent annually in lumber prices 
relative to the general price level over the past 
century. Relative prices of lumber leveled off 
in the period 1950-67—years marked by rapid 
improvements in productivity in logging and 
‘processing and by development of new sources 
‘of timber in western National Forests and in 
British Columbia. 

Relative prices of softwood plywood declined 
‘dramatically during this recent period with 
adoption of new technology and equipment. 
Relative prices of pulp, paper, and board were 
quite stable. Nevertheless, the timber supply 
outlook with 1970 levels of management and 
utilization indicates new supply problems and 
shifts to higher price levels for all timber products. 


8. Supply and price problems appear most critical 
for softwood lumber and plywood, but all forest 
industries will be affected. 

Comparisons of projected timber demands 
and supplies indicate that problems of timber 
availability are likely to be most critical for 
softwood sawtimber used for lumber and plywood 
in housing, other construction, and various other 
markets. 

The outlook for the pulp and paper industry is 
better than for lumber and plywood, largely 
because of the wide variety of species and qualities 
of timber that can be used for pulpwood, However, 
the tightening supply-demand situation for soft- 
woods, and new developments such as installation 
of chipping headrigs, are leading to increased 
competition for available wood supplies and higher 
wood costs for all industries. 

Producers of hardwood lumber and plywood who 
depend on the higher qualities and sizes of pre- 
ferred species, such as white oak, walnut, maple, 
birch, and gum, also face serious supply prob- 
lems and _ prospective increases in timber 
prices. On the other hand, substantial supplies of 
timber are prospectively available for industries 
producing hardwood products such as _ pallets, 


construction timber, railroad ties, or hardwood 
pulps. 


9. Demands for nontimber products and services and 
for environmental protection are of growing 
importance in the timber situation. 


Use of forest land for timber production is being 
increasingly affected by public desires for recrea- 
tion and other nontimber uses. Sizable areas of 
public forest lands have been withdrawn from 
timber use for wilderness and scenic areas, al- 
though many of these are of relatively low site 
productivity for timber. Extensive areas of both 
private and public forest lands have been shifted 
to nontimber uses such as reservoirs, highways, 
airports, urban expansion, and recreational de- 
velopments. Still other areas, particularly fertile 
bottomlands capable of producing quality hard- 
woods, have been cleared for crops and pasture. 

Until recently, reversion of abandoned agricul- 
tural lands to forests more than offset such losses. 
Between 1962 and 1970, however, areas classified 
as commercial timberland declined about 8.5 
million acres to a total of 500 million acres. Some 
continuing net losses of commercial timberland, 
averaging possibly 5 million acres per decade, have 
been assumed in this analysis. 

Lands remaining in the commercial timberland 
category also are increasingly called on to supply 
nontimber goods and services as well as timber 
harvests. These demands, as well as new concern 
over protection of the natural environment, are 
leading to numerous modifications in timber 
harvesting and other forestry practices, particu- 
larly on public lands. It seems clear that manage- 
ment of forests for combinations of products and 
uses, especially those in public ownership, will be 
increasingly essential. 

Such constraints on land use and management 
on public lands and to some extent on private 
forests, together with unforeseen transfers of forest 
lands to nontimber uses, could reduce timber 
harvests below the projections developed in this 
report. Impacts on timber prices and supplies of 
wood products would be correspondingly in- 
tensified. 

It is also possible that raw material shortages 
could in time seriously constrain growth of the 
Nation’s economy or interfere with the achieve- 
ment of social goals such as improvement of 
housing. In such case forest recreation and other 
nontimber uses could also suffer as a result of 
efforts to alleviate materials shortages. Thus, 
success in supplying nontimber values and products 
may be influenced deeply by the effectiveness 
with which industrial raw material needs can be 
met. For such reasons, essentially all users of 
forest land have an interest in the timber outlook. 
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10. A partial alternative in meeting prospective 
timber supply problems is to increase timber 
imports from Canada and other wood surplus 
countries. Rising exports of timber products, 


however, have been offsetting a substantial part 


of the increase in timber imports. 


About half a century ago the United States 
ceased to be self-sufficient in timber products and 
since then has depended increasingly on net im- 
ports from other countries. Imports of timber 
products reached a total of 2.9 billion cubic feet, 
roundwood equivalent, in 1972. This represented 
19 percent of the total U.S. domestic and export 
demand for timber products. 


Timber imports obtained largely from Canada 
made up about 19 percent of total U.S. supplies 
of lumber and 25 percent of total U.S. pulp and 
paper supplies in 1972. More than 60 percent of 
the hardwood plywood and veneer consumed in 
the United States was obtained from Southeast 
Asia and other tropical areas. 

With rising prices of timber, imports from 
Canada and from tropical areas have been assumed 
to increase substantially over the next three 
decades, mainly in the form of softwood lumber, 
pulp and paper, and hardwood veneer and ply- 
wood. In time, however, rising world demands for 
timber and a general tightening of the world timber 
supply situation seem likely to limit such import 
potentials. 

Exports of forest products also have increased 
substantially in recent years, in large part as a 
result of large Japanese purchases of logs and pulp 
chips, expanding world markets for kraft pulp 
and liner board, and continued exports of lumber. 
In 1972, about 9 percent of the total U.S. supply 
of timber products, or 1.3 billion cubic feet round- 
wood equivalent, was exported to various parts of 
the world. Along with prospective increases in 
timber imports in future years, some further 
increases in exports from the United States have 
been assumed. 


Net imports in 1972 of 1.6 billion cubic feet 
made up nearly 11 percent of the total consump- 
tion of timber products in the United States. 
Net imports have been estimated to increase to 
around 2.8 billion cubic feet, roundwood equiva- 
lent, by 2000, with prices of lumber, for example, 
rising 1.5 percent per year. But such dependence 
on other countries, while important, appears to 
offer only a partial means of meeting the growing 
demands for timber products in the United States. 


11. Greater use of nonwood materials is a possible 
alternative, although this appears to have un- 
desirable environmental and economic impacts. 


The relative importance of timber products in 
the U.S. economy has changed greatly over time 
as other raw materials such as steel, concrete, and 
aluminum have replaced or supplemented wood in 


various uses. With increased prices and insufficient 
supplies of timber, such continuing substitution 
can be expected. 

While there are no immediate threats of short- 
ages of wood substitutes, continued geometric 
growth in materials use, such as experienced in 
the past and in prospect in coming decades, will 
require enormous quantities of materials and 
entail serious environmental problems. Most 
competing products such as steel, aluminum, and 
plastics are derived from depletable resources— 
in contrast to timber which is renewable. Thus 
it is possible that the historical stability in 
relative prices of competing materials may be 
replaced by rising real costs of these materials. 

Timber products can be produced with relatively 
low energy requirements for processing and low 
pollution impacts compared with most alter- 
natives. Energy requirements for processing steel 
for framing exterior walls of houses, for example, 
amount to more than three times the energy 
required for processing lumber for the same use. 

Production of competitive materials also ordi- 
narily results in more serious air, water, or land 
pollution problems than in the case of wood 
products—both directly and indirectly through 
the generation of energy required for processing 
different materials. Wood products that are not 
recycled also have an important characteristic of 
being biodegradable. 

If prices of timber products rise relative to 
prices of substitute materials, substitutes will, 
of course, be used. But in view of accelerating 
world use of raw materials, increased need for 
foreign exchange to finance imports of such 
materials, and higher energy requirements and 
pollution impacts than with use of timber prod- 
ucts, greater dependence on_ substitutes for 
timber may not be a desirable alternative. 

For such reasons long-run demands for wood, 
and related justifications of forestry programs, 
could increase considerably more than indicated 
by projections in this study. 


12. Better utilization of available supplies is a 
partial answer to problems of timber supply. 


Major progress has been made in recent years 
in the use of slabs, edgings, veneer cores, and 
other similar material from lumber and plywood 
operations for pulp, particleboard, and other 
products. In 1970, nearly three-fourths of all 
such material produced at sawmills and other 
primary processing plants, plus some additional 
material from secondary manufacturing plants, 
was utilized in this way. Such byproducts com- 
prised 35 percent of the 72 million cords of pulp- 
wood used by U.S. pulpmills in 1972. 

Despite the progress made, unused plant resi- 
dues still represent a sizable resource. In 1970, 
unused chippable material at primary manufac- 
turing plants amounted to 0.4 billion cubic feet 
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and all residues about 1 billion cubic feet (12.4 
million cords). With prospective trends in timber 
prices and utilization practices, it has been as- 
sumed that most chippable residues and much of 
the fines will be utilized for pulp or particleboard 
within the next decade or so. 

Large additional quantities of wood fiber, largely 
suitable for pulping, also are left in the woods 
each year as logging residues because of high costs 
of recovery and problems such as bark removal on 
limbs and fragmented material. In 1970, these 
residues included some 1.6 billion cubic feet of 
material from sound trees, plus at least this much 
material from other sources such as limbs, rough 
and rotten trees, and dead trees (a total of roughly 
40 million cords). Environmental requirements and 
rising timber values can be expected to lead to 
better clean up and utilization of timber on har- 
vested areas. But accelerated efforts to improve 
utilization on logging areas—along with expanded 
efforts to grow more timber—appear essential if 
rising pulpwood demands in future decades are to 
be met. 

More of the timber killed by insects, fire, and 
other destructive agents, although widely scat- 
tered for the most part, also might be salvaged 
with higher prices and improved forest access. 
Such losses in 1970 included 11 billion board feet 
of softwood sawtimber. 

Improving efficiency of wood utilization in 
manufacturing plants also would help extend 
timber supplies. It has been assumed on the basis 
of past trends that modernization of sawmills, for 
example, through better production methods and 
installation of newly available equipment such as 
high-strain, thin-kerf saws will result in increased 
lumber recovery from available logs of possibly 2 
to 4 percent per decade. But much larger increases 
in recovery rates should be possible with rising 
timber values and faster application of improved 
technology. 

Better sorting of logs to help insure use for the 
most valuable end product—lumber, plywood, or 
pulp—similarly could stretch available supplies 
of sawtimber for lumber and plywood. 

Development and use of improved structural 
particleboards and some substitution of hardwoods 
for softwoods could further extend softwood saw- 
timber supplies. Wood products also could be 
used more efficiently in construction by better 
design and construction methods. 


13. Intensified forest management offers an im- 
portant means of increasing timber supplies vn 
the long run, while maintaining an acceptable 
forest environment. 


Sizable increases in timber growth and future 
harvests could be achieved in U.S. forests by 
increased investments to expand tree planting, 
stand improvement, protection, and other for- 
estry practices. Most forest areas are not fully 


stocked with desirable timber and are growing at a 
much lower rate than is possible under intensified 
management. Fire, insects, and other destructive 
agents also cause losses that in effect nullify about 
one-fifth of total timber growth. 

Opportunities for increasing future timber 
supplies by intensified management exist in all 
sections of the country and all classes of owner- 
ship. In the South, for example, timber growth 
currently averages about 45 cubic feet per acre 
annually, including only 104 board feet of saw- 
timber sized material. Large areas of plantations 
are yielding more than double this amount of 
growth. And there are millions of other acres 
where conversion from poor hardwood stands to 
pine stands, especially with use of genetically 
improved planting stock, would in time greatly 
increase available supplies of timber. 

Similarly on the West Coast and other parts of 
the country there are large additional areas in 
Federal, State, industrial, and other private 
ownerships where timber supplies could be greatly 
increased by reforestation and by other practices 
such as precommercial thinnings and intermediate 
cutting in older age classes. 

On nonindustrial private ownerships held by 
farmers and a wide variety of miscellaneous 
owners, timber growing efforts other than fire 
protection have been limited. Yet several million 
of these owners hold 59 percent of the timberlands 
in the United States that are considered suitable 
and available for timber production. Most of these 
owners are unwilling to invest in timber growing 
and many are reluctant to sell timber because of 
conflicts with other purposes. 

Capturing a larger part of the very large 
potential for timber growing on these numerous 
holdings is technically sound and economically 
feasible, but will require substantial investments. 
On many ownerships public cost sharing and 
technical assistance appear necessary to achieve 
the increased growth that is estimated to be 
economically feasible to produce. 

An initial analysis to illustrate management 
opportunities on National Forests and farm and 
miscellaneous private holdings indicated that 
increased investments of about $69 million an- 
nually could increase annual harvests of softwood 
sawtimber about 1.6 billion board feet by 1980 and 
and as much as 13 billion board feet by 2020. 
This analysis used as a criterion a minimum rate 
of return of 5 percent on additional investments, 
with prices of lumber and plywood assumed to 
average 30 percent above 1970 levels. 

Additional promising opportunities for increased 
timber production also undoubtedly exist on other 
public and industrial ownerships, and in the use of 
genetically improved planting stock, fertilization, 
or other new technology. 

Environmental management to assure balanced 
production of nontimber uses and protection of the 
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environment as well as timber crops will be essen- 
tial, particularly on public forest lands and to an 
increasing degree on private lands as well. 


14. A combination of efforts could help supply 
growing demands for timber products while 
simultaneously providing for nontimber uses 
and protection of the environment. 


In summary, if increased supplies of timber for 
a growing Nation are desired, a number of things 
could be done to increase and extend timber sup- 
plies, including: 

e@ More complete utilization of logging residues, 
plant residues, and trees lost by mortality, 
and greater use of recycled fibers. 

e@ Greater use of available equipment and manu- 
facturing processes to increase output of lum- 
ber and other products from available log 
supplies. 

e@ Better allocation of available timber to assure 
use for optimum end products. 

@ Some increase in dependence on imports of 
timber products. 


e@ More intensive management of all classes of 
forestlands suitable for timber manage- 
ment, by road construction, commercial 
thinning and salvage, reforestation with ge- 
netically improved planting stock, timber stand 
improvement, use of fertilizers, and better pro- 
tection against fire, insects and other destruc- 
tive agents—while simultaneously managing 
lands to assure a balance with other uses 
and environmental protection. 


@ Continued development and application of 
new technology in timber growing, in process- 
ing of timber products, and in consumer use 
of wood products. 


Substantial public and private investments will 
be necessary for such measures to increase timber 
supplies significantly and to improve utilization 
of available timber supplies. Such measures are 
both technically and economically feasible. They 
can be carried out while maintaining a balance 
with environmental uses of the forest. 
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8 THE OUTLOOK FOR TIMBER IN THE UNITED STATES 


This chapter presents information on recent 
trends in the area and condition of commercial 
timberlands by classes of ownership; timber growth 
and mortality; the volume, quality, location, and 
ownership of standing timber; the output of 
roundwood timber products; and output and use 
of plant residues.} 


This presentation is primarily concerned with 
national trends, although considerable information 
is also presented for the major sections of the 
country—North, South, Rocky Mountains, and 
Pacific Coast (fig. 1). Detailed regional and State 
statistics on forest land and timber resources as of 
1970 are presented in Appendix I; these data have 
been updated from statistical information pub- 
lished by the Forest Service in Forest Survey 
reports for individual States. 


FOREST LAND AREAS 


Some 754 million acres, or one-third of the 2.3 
billion acres of land in the United States, were 
classified as forest lands in 1970 (table 1). These 
vary from highly productive forest areas inten- 
sively managed for timber production to areas 


1 For definitions of terms used in this report, see 
Glossary. 


incapable of yielding industrial wood because of 
adverse conditions of climate, soil, or elevation. 


Commercial Timberland 


Two-thirds of the Nation’s forest land in 1970, 
or about 500 million acres, was classed as com- 
mercial timberland—i.e., both available and suita- 
ble for growing continuous crops of saw logs or 
other industrial timber products (fig. 2). These 
areas also provide recreation, wildlife habitat, 
watershed protection, and some forage for livestock. 


Areas classed as commercial timberland vary 
widely in timber producing potentials, but all are 
judged capable of growing at least 20 cubic feet 
of timber per year, and suitable now or prospec- 
tively for timber harvesting. Although landowner 
intentions have a major bearing on use of land for 
timber production, forest areas were excluded 
from the commercial category only when of low 
productivity or actually reserved or developed for 
nontimber uses. 

Nearly three-quarters of the commercial timber- 
land is located in the eastern half of the United 
States, about equally divided between the North 
and South sections (fig. 3). These forests cover 
80 percent of the total land area in New England, 
and more than half of the area along the Atlantic 
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Tas LE 1.—Land area of the United States, by type of land and section, January 1, 1970 


Total United States 


Type of land North South Rocky Pacific 
Mountains Coast 
Area Proportion 
Million acres Percent Million acres Million acres Million acres Million acres 
Commercial timberland_-___------ 499. 7 22.0 177.9 192. 5 61. 6 67. 6 
Other forest land: 

Productive-reserved___--------- 17. 2 .8 4.3 iby 7h 7.9 3u3 
Welernederss Sab ayer eel St 2.7 By Dy Pat arn ope aye De QS 4 
Wnproductives="=-s==225 22 -=- 233. 9 10. 3 4.2 17.6 66. 5 145. 6 
PANO Ye eae 253. 9 AES: 8.6 19. 3 76. 6 149. 3 
Total forest land_________- 753. 5 33. 2 186. 5 211.9 138. 2 216. 9 
Gropland =! 3424. 252 ess 285.2242. 427.0 18. 8 260. 2 103. 7 37.4 25. 7 
yt eral hry ise ee ee 1, 089. 5 48. 0 181. 4 197. 2 379. 7 331.3 
Total land area___.____---- 2, 270. 1 100. 0 628. 0 512. 8 555s 3 573. 9 


Land Area of the United States 


commercial timberland 
other nonforest land including range 


600 


other forest land | 
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MILLION ACRES 

Figure 2 
Area of forest land in the 
United States by section 


other forest land 
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Coast. In the Central region, about 15 percent of 
the total land area is in the commerical timberland 
category. 


The one-quarter of the Nation’s commercial 
timberland located in the West is concentrated in 
the Pacific Coast States of Oregon, Washington, 
and California, and in the Rocky Mountain States 
of Montana, Idaho, and Colorado. 


Other Forest Lands 


Additional areas of productive timberland in 
public ownership on which timber harvesting is 
excluded have been classed as “reserved” areas. 
These totaled 17.2 million acres in 1970. Also, 
about 2.7 million acres of productive timberland 
in National Forests were classed as ‘‘deferred”’ in 
1970 while under study for possible inclusion in 
the wilderness system. 


The remaining one-third of the total forest 
land—some 234 million acres—includes lands~ of 
low productivity for timber, that is, generally of 
less than 20 cubic feet per acre per year of timber 
growth capacity. These areas largely support 
stands of pinyon-juniper, woodland-grass, chapar- 
ral, subalpine forests, or forests in the interior of 
Alaska. 


As in the case of commercial timberlands, these 
other forests are of considerable importance for 
nontimber uses, such as recreation, watershed 
protection, wildlife habitat, and livestock produc- 
tion. The timber on these lands, as well as on 
“nontimber’’ lands, also supply limited quantities 
of roundwood products. 

The interior of Alaska contains an estimated 106 
million acres of forest land, or about 32 percent. of 
Alaska’s total land area. An estimated 22.5 million 
acres of these forests have a growth potential in 
excess of 20 cubic feet per acre. However, because 
of geographic and economic remoteness, none of 
the forest land in the interior of Alaska has been 
included in the statistics for commercial timber- 
land, as in similar previous timber appraisals. 
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The better stands of timber in the interior of 
Alaska include cottonwood along major streams and 
areas of spruce and white birch. For the most part 
timber growth is limited by permafrost, poor 
drainage, and short growing seasons. Because of a 
history of frequent forest fires, most interior 
forests are also relatively young and occur in a 
patchwork of mixed age classes and types. Quaking 
aspen and paper birch usually seed in promptly 
after fires, but both are short-lived species and in 
time are usually succeeded by spruce. 

White spruce is the most important softwood 
species, accounting for 81 percent of the total 
sawtimber volume in interior forests and a major 
part of the volume of smaller pulpwood size timber. 
Total timber inventory volumes on the 22.5 
million acres of the more productive forest lands 
was estimated at 14.3 billion cubic feet—roughly 
equivalent to 2.2 percent of timber inventories on 
commercial timberland in the United States. 

Development of forest industries in interior 
Alaska has been limited by lack of access, low 
timber volumes per acre, small size of trees, low 
product values, and difficult logging conditions. 
Divided ownership among the Federal Govern- 
ment, State of Alaska, natives, and other private 
individuals may be a constraint in some areas. 
Environmental factors and ecological stability 
also will represent highly important factors in the 
development of forests in interior Alaska. In the 
coastal portion of Alaska much of the allowable 
harvest on commercial timberlands has been 


committed for the support of pulp and lumber | 
production. 


Trends in Areas of Commercial Timberland 


The 500 million acres of land classed as commer- 
cial timberland in 1970 was 8.4 million acres less _ 
than estimated for 1962 (table 2). These and other © 
data suggest that the long rise in commercial | 
timberland areas resulting from agricultural land — 
abandonment in the eastern United States has now 
been reversed. 

Recent declines in commercial timberland were 
largely in the South and Rocky Mountains. Much 
of the reduction in the West, especially in the 
Rocky Mountains, reflected shifts of public lands 
in National Forests to reserved or deferred status 
in response to growing demands for public rec- 
reational uses. Some was the result of increased 
use of forest land for roads and urban expansion. 

In the South, much clearing of commercial 
timberland for soybean and other crop produc- 
tion took place in recent years, particularly in 
hardwood forest areas of the Mississippi River 
floodplain. In addition, extensive areas of forested 
uplands were converted to pasture for the South’s 
growing cattle industry. In all regions, sizable 
areas of forest land also have been taken over for 
suburban development, highways, reservoirs, 
and other nontimber uses. 

The estimates of net changes in timberland 
area such as shown in table 2 do not measure 
directly impacts of land-use shifts on timber 


Tas Le 2.—Area of commercial timberland, by region, 1952, 1962, and 1970 


[Thousand acres] 


Region 1952 1962 1970 Change 
1962-1970 
INew. Pingland 5 ..0ton 22 a2. n eases oe eee ee eee See 30, 935 31, 878 32, 367 +488 
MiddlecAtlanticuss 2222-552 2254-202 22 So she, a eee 42, 098 46, 737 49, 685 +2, 947 
bakerStates-s2- 23s. ees oe eee 2 eee oes ek a oem esse 52, 604 51, 530 50, 841 — 690 
Centra ae re ee ee ee hs A SE eee es a ee eres 44, 559 44, 942 45, 008 +66 
Total Northe=.2e5os4-26 sas. eso eee ee 170, 198 175, 089 177, 901 +2, 812 
SouthcAtlantic¢= cs... 522 sSsses- 2 seek oats. eee e ce 46, 962 47, 911 48, 463 +5651 
HastiGuliece eens S28 aoe ie ee eee eee eee 42, 104 43, 128 | 41, 334 —1, 794 
Centrals Guliseot 232 Sn -2eShs oe ao ee ae eee ee 49, 497 53, 361 51, 454 —1, 907 
BWieS Gel Grit Red oe a Po See ee ee ee eee eee 53, 518 55, 504 51, 291 —4, 214 
otal iSouvh sss 2st ee ue eet oe a eee eae ee 192, 082 199, 905 192, 542 — 7; 364 
Pacihic Northwest]. oss ea Stoo ee ase eee oe eee ee 50, 589 50, 407 49, 713 — 694 
IPaAcihiC Southwest Lee S= co eeee eee eee ee eee ee eee eee 18, 216 18, 132 17, 909 — 223 
Northern “Rocky Mountain. 2~ S202 4525 = eet ee 38, 337 38, 792 36, 669 — 2, 124 
Southern-Rocky Mountain == ==2252- 52222235 22 Shee ee 25, 554 25, 810 24, 963 — 848 
Totalswests 2-26 ca. Lhe ae See oe ee eae 132, 696 133, 141 129, 254 —3, 888 
All\regions$2225 2206. Siw wee Guha eee Ne Se aes 494, 978 508, 137 499, 697 — 8,440 


Note: Data for 1952 and 1962 as published in early reports have been revised to insure comparability with 1970 


definitions and local specifications of commercial timberland. 
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resources. Agricultural acreage that is abandoned 
and reverts to forest usually remains understocked 
for many years, except for areas planted to trees. 
Timberlands shifted to other uses, on the other 
hand, generally contain timber inventories that 
are either reserved or largely destroyed as a 
part of changes in land use. 

Net changes also are often much smaller than 
areas moving into and out of commercial status. 
Thus in Florida, for example, about 1.7 million 
acres of forested lands were shifted to aericulture, 
urban, and other uses during the 1959-70 period, 
while 0.7 million acres of farm land reverted to 
forest—a net loss of forest land of about a million 
acres. 


Ownership of Commercial Timberlands 


Largely as a result of historical policies which 
encouraged transfer of public domain lands to 
private ownership, about 73 percent of all com- 
mercial timberlands was privately owned in 1970. 
About 27 percent was in Federal, State, and other 
public holdings (table 3.) 

Farm and miscellaneous private lands—Com- 
mercial timberlands held by business and profes- 
sional people, wage and salary workers, house- 
wives, railroad, mining, and other corporations, 
and other nonfarm owners represent the largest 
class of forest ownership. In 1970, these owners 
held 165 million acres, or 33 percent of the total 
area of commercial timberland. Another 26 per- 
cent was classed as owned by farmers. 

Many of the farm and miscellaneous private 
holdings include highly productive timber sites, 
and most are close to markets for timber products. 
These ownerships consequently have long been of 
major importance as a source of timber supplies 
for the wood-using industries. Nearly half of these 


timberlands were in the South in 1970 and most of 
the remainder in the North. 

Since 1952 the combined area of farm and mis- 
cellaneous ownership has not shown much change 
(fig. 4; Appendix I, table 2). However, farm owner- 
ship dropped about 42.5 million acres between 1952 
and 1970, while miscellaneous private ownerships 
increased about the same amount. Farm abandon- 
ment and a decline in rural populations has typi- 
cally been associated with sales of land to nonfarm 
or industrial owners. 

Forest industry ownerships—The 67 million 
acres of commercial timberland in forest industry 
holdings in 1970—about 14 percent of the total— 
included some of the Nation’s most productive 
timber growing areas. About 52 percent of these 
industrial lands were in the South, and 26 percent 
in the North. Most of the remaining areas were on 
the Pacific Coast, generally including the more 
productive lower elevation lands. 

In the 1952-70 period, areas of commercial 
timberland in forest industry ownerships increased 
13 percent—close to 8 million acres. Much of the 
increase was in the South where wood-using com- 
panies have been actively acquiring forest lands. 
A substantial part of the added acreage was 
purchased from farm and miscellaneous owners. 

Forest industries have also turned to leasing and 
long-term cutting contracts to supplement fee 
ownership. Thus in the South, an estimated 9 
million acres of commercial timberlands in non- 
industrial ownerships were managed by the forest 
industries in 1970. 

National Forest lands.—Some 92 million acres 
of commercial timberlands, or 18 percent of the 
U.S. total, were in National Forests in 1970. 
These forests are located largely in the Rocky 
Mountain and Pacific Coast sections. Most are 


TaBLE 3.—Area of commercial timberland in the United States, by type of ownership and section, January 1, 
0 


Total United States 
Type of ownership es North South Rocky Pacific 
Mountains Coast 
Area, Proportion 
Federal: Thousand acres Percent Thousand acres | Thousand acres | Thousand acres | Thousand acres 
National Forest__.----------_- 91, 92 , 458 } i } 
Bureau of Land Management _--_-_ 4, 762 1 75 11 2, 024 2, 652 
Bureau of Indian Affairs________ 5, 888 1 815 220 2, 809 2, 044 
OthermMederaleaesan == sane se 4, 534 1 963 3, 282 78 211 
Total Federal. _-__--__---- 107, 109 21 12, 311 14, 277 44, 699 35, 822 
ESXREEH I ae et I re PIS a ee 21, 423 4 13, 076 2, 321 2, 198 3, 828 
County and municipal____________ 7, 589 2 6, 525 681 71 312 
Forest industry___-_____-.----._- 67, 341 14 17, 563 35, 325 2, 234 12, 219 
ARIE ees See ee oe ae a 131, 135 26 51, 017 65, 137 8, 379 6, 602 
Miscellaneous private___-_______- 165, 101 33 77, 409 74, 801 4, 051 8, 840 
All ownerships___________- 499, 697 100 177, 901 192, 542 61, 632 67, 622 
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of relatively low site quality and located at higher 
elevations, but these forests nevertheless contain 
a substantial part of the Nation’s timber inven- 
tory, as pointed out in a later section of this 
chapter. 

Since 1962 areas in National Forests classed as 
commercial timberland have been reduced about 
3 million acres. These reductions were mainly in 
the Rocky Mountain section, and mainly included 
lands selected for study as possible inclusions in 
the wilderness system. Since 1970 some additional 
areas also have been added to this deferred classifi- 
cation. 

Some 5 million acres of the National Forest 
lands included in commercial timberland in 1970 
were classed as “unregulated,” and were not in- 
cluded in projecting available timber supplies. On 
these lands the amount and timing of future 
harvests are uncertain because of economic con- 
siderations or a lack of acceptable and economic 
logging systems. 

Other public lands.—Federal lands other than 
National Forests made up 3 percent of all com- 
mercial timberlands in 1970. Lands in western 
Oregon administered by the Bureau of Land 
Management, and lands administered by the 
Bureau of Indian Affairs, were of particular im- 
portance in this group. State, county, and munic- 
ipal forests made up 6 percent of the total. Many 
of these latter holdings were located in the Lake 
States, largely consisting of lands that were cutover 
and reverted through tax delinquency to public 
ownership during the depression years of the 
1930’s. 


Forest Type Groups 


Over half of all commercial timberlands in the 
United States in 1970 was occupied by eastern 


hardwood forest types ” (table 4). Softwood types 
made up 42 percent, western hardwoods 8 percent, 
and nonstocked areas 4 percent, of all commercial 
timberlands. 

Eastern hardwood forests—Oak-hickory stands, 
stretching from southern New England to Texas, 


TABLE 4.—Area of commercial timberlands in the 
United States, by forest type groups, 1970 


Total Propor- 
Type group area, tion of 
total 
EASTERN TYPE GROUPS 
Thousand 
Softwood types: acres Percent 
Loblolly-shortleaf pine___-_-_-__- 52, 832 10.7 
Longleaf-slash pine________--- 18, 315 Sa 
Sprucechir:= ws .e1 Lee eae 18, 913 3. 8 
White-red-jack pine__-_____-_-- 12, 168 2.5 
Total sess. Deere ee ees 102, 228 20. 7 
Hardwood types: 
QOak-hickory2 = 222 .eb 4 ee 111, 861 22. 6 
Oakspine=2 2 Ss an 2a ee 35, 028 (peal 
Oak-gum-cypress_-___--__------ 30, 630 6. 2 
Maple-beech-birch________---- 31, 140 6.3 
Elm-ash-cottonwood_-_-___---- 24, 728 5. 0 
Aspen=birch=.. 2 eae Sie oe oa 20, 484 4.1 
Po tales 1b eae eS Saale 253, 871 51.3 
Nonstocked:22 22-22 24s. Se siae 14, 343 2.9 
Total \Hast2 2. See 370, 442 74.9 
WESTERN TYPE GROUPS 
Softwood types: 
Douglas-fir e she 2) =e eee 30, 788 6. 2 
‘Ponderosa-pine: s22232 ES Pees 27, 964 5. 6 
it-Spruce. 220 2see eee eee 17, 830 3. 6 
Lodgepole pine: 21-522 524-8 18, 235 PAST 
Hemlock-Sitka spruce___-_-_--- 10, 819 2.2 
arch eye Ce ae ee 2, 743 a) 
Wihitetpine) = 2223 ee eee 829 .2 
Redwoods 2ar iri. 2 orton ae 803 .2 
Totals. ee aoa eee 105, 011 21. 2 
Hardwood:ty peseze_ i822 she 8 12, 818 2.6 
INonstocked! 22 2-2 ee Ss eee ae 6, 379 1.3 
Totale Wests =22sebe eee 124, 208 25.1 
Allcroups=-- 224 Sot ase 1494, 650 100. 0 
1Not including 5 million acres of ‘‘unregulated”’ 


commercial timberlands on National Forests in the 


Rocky Mountain States. 


2 Forest types describe assocations of tree species, which 
in turn reflect factors of site, climate, and stand history. 
The forest type groups presented in this report are com- 
binations of more than 80 local forest types traditionally 
used for forest management purposes. A map showing 
location of major forest types is for sale ($1.50) by the 
U.S. Geological Survey, Washington, D.C. 20242, as 
Sheet No. 182. 
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represent the most widespread timber type group, 
accounting for about 23 percent of all commercial 
timberlands in 1970 (fig. 5). Much of this type 
group now occurs on abandoned farm lands and in 
mountain areas. Many stands include large pro- 
portions of less desirable species such as post oak, 
black oak, chestnut oak, and blackjack oak. 
Some local types, however, are comprised of yel- 
low-poplar and other desirable species. 

The oak-pine type, which covered 14 percent 
of the eastern hardwood area in 1970, was mainly 
concentrated in the South. This type largely 
includes residual hardwoods left after cutting the 
merchantable pine trees from mixed pine-hard- 
wood forests. In the last few decades many 
oak-pine stands have been converted to pine 
stands by killing or cutting hardwoods, followed 
in many cases by planting pines. 

Oak-gum-cypress forests include such valuable 
species as sweetgum, cherrybark oak, tupelo, 
and baldcypress, as well as poorer species. These 
types occupied about 12 percent of the hardwood 
forest area in the East in 1970. Nearly all of this 
type occurs in the Mississippi Delta and other 
southern river bottoms where sites are of high 
productivity. 

Maple-beech-birch forests are found mainly 
on upland sites in the New England, Middle 
Atlantic, and Lake States regions. Elm-ash- 
cottonwood types are largely concentrated in 
bottomlands in the Central and Lake States 


Forest type groups in the United States, 1970 
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regions. Aspen-birch types are found chiefly 
in the Lake States region. This type is composed 
of relatively short-lived pioneer species that 
have taken over large areas following logging 
and fires. 

Eastern softwood forests—Southern pine type 
groups made up a little more than 14 percent 
of the Nation’s commercial timberlands in 1970. 
These types are concentrated on the Coastal 
Plain and Piedmont extending from New Jersey 
to Texas. In 1970 harvests of southern pine made 
up more than one-fourth of the total timber 
harvest in the United States. 

Spruce-fir and white-red-jack pine types in 
the Lake States and Northeast covered about 
6 percent of all commercial timberlands in 1970. 
As in the case of southern pines, these forests 
also support substantial local industries. 

Western forests —In the West about 85 percent 
of the commercial timberland supports softwood 
types. Douglas-fir and ponderosa pine types 
each make up about 6 percent of the total com- 
mercial timberland in the United States, and 
other western softwood type groups 9 percent. 
Most Douglas-fir areas occur on the Pacific 
Coast west of the Cascade Range where sites 
generally are highly productive. Douglas-fir also 
occurs in California and the Rocky Mountains, 
frequently on moderatly productive sites and 
mixed with other coniferous species. 


The ponderosa pine type occupies a large 
acieage in eastern Oregon and Washington and 
in 1970 was also the most extensive commercial 
forest type in California and the Rocky 
Mountains. 

Recent trends in forest types.—Shifts in land use 
patterns and natural succession have caused many 
important changes in forest type areas. Thus 
bottomland hardwood forests were reduced about 
20 percent between 1962 and 1970 by clearing of 
forest land along the deltas of the Mississippi 
River and its tributaries for farm crops. For many 
years forests of the oak-gum-cypress group in this 
area have supplied a major share of the Nation’s 
quality hardwood sawtimber. 

Many changes have also been apparent in areas 
formerly supporting Douglas-fir. Red alder, other 
hardwoods, or western hemlock have taken over 
sizable areas after harvesting of the softwood 
stands. Western hardwood types thus increased 
almost 2 million acres between 1962 and 1970. 
Industry may be able to increase utilization of 
alder and other hardwoods, as in the case of aspen 
in the Lake States, but at present most alder stands 
offer little value compared to Douglas-fir. 


Forest Site Productivity 


Because of differences in such factors as soil 
fertility, moisture, slope, aspect, and elevation, 
there are considerable variations in timber-growing 
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TaBLE 5.—Area of commercial timberland in the United States, by site productivity class and by section, 


Productivity class Total 


Percent 
5. 5 
22. 1 
38. 8 
33. 6 


(cubic feet per United States North 
acre per year) 
Million Million 
acres Percent acres 

120! or more. = 22.525. 52 10. 4 10 
So tO ZOLS seers ae 116 23.5 39 
SO TOPS dee ees 195 39.5 69 
20 storoOes eee 8 Bales So 131 26. 6 60 
All classes____--- 1495 | 100. 0 178 


100. 0 


South Rocky Mountains Pacific Coast 
Million Million Million 
acres Percent acres Percent acres Percent 

13 7.0 5 8.4 24 34. 9 
53 27. 8 8 13. 8 16 23. 0 
90 46. 5 14 24. 5 23 33. 9 
36 18. 7 30 5323 6 8. 2 

192 100. 0 57 100. 0 68 100. 0 


1 Not including 5 million acres in National Forests in the Rocky Mountains classed as ‘‘unregulated’’ commercial 


timberlands. 


potentials, and responses to cultural practices, on 
the Nation’s commercial timberlands. 

About 10 percent of all commercial timberlands 
were classed as site 120 or more, that is, capable 
of producing 120 cubic feet or more per acre per 
year in fully stocked natural stands (table 5). 
(Under intensive management more timber can 
be produced than indicated by such figures for 
natural stands.) Nearly half of this highly produc- 
tive land is in the Pacific Coast section, largely 
supporting Douglas-fir, hemlock-Sitka spruce, and 
western hardwoods. Each of the other sections 
also contain some of this high-site land. 

Nearly two-thirds of the total area of commercial 
timberland is in the 85 to 120 and the 50 to 85 
cubic foot site classes. About half of this acreage 
is in the South. 

The remaining area of 20 to 50 cubic foot growth 
potential makes up more than a quarter of all 
commercial timberlands. This class of land provides 
limited response to timber management activities 
but often yields important values for grazing, 
recreation, or other nontimber uses. These lower- 
site lands are mostly in eastern areas such as the 
Appalachians, and in the Rocky Mountains where 
this site class makes up about half of that section’s 
commercial timberland. 

A relatively large proportion of the better sites 
above 85 cubic feet are in forest industry owner- 
ships. The National Forests and other public 
ownerships have relatively high proportions of 
the poorer sites of less than 50 cubic feet potential. 


Timber Stocking 


The potential yields indicated by site produc- 
tivity classifications are generally not realized, 
even though practically all commercial timber- 
lands in 1970 were occupied to some extent by 
some type of tree cover, and many forests were 
fully stocked or even overstocked in terms of all 
live trees. 

Illustrative data for a number of sample hard- 
wood forest areas indicated, however, that only a 


fifth of the land supported desirable trees of good 
form, vigor, and preferred species. Growing stock 
of acceptable trees, and trees classed as rough and 
rotten, made up the 1emaining tree stocking. An 
estimated 90 percent of the land in these sample 
areas would require cultural treatments such as 
cull tree removal or thinnings to achieve a high 
level of output of merchantable timber and thus 
approach the yield potentials indicated by indexes 
of site productivity. 


Stand-Size Classes 


The distribution of forest areas by stand-size 
classes largely reflects the recency of timber har- 
vesting and other factors such as fires or reversion 
of farm land to forest. Stand size is also indicative 
of prospective supplies of industrial timber, and a 
basic factor in the planning of timber management. 


About 44 percent of all commercial timberlands 
supported sawtimber stands in 1970 (table 6). 
Poletimber stands made up 26 percent, and seed- 
ling and sapling stands 27 percent, with some 4 
percent classed as nonstocked. 


Sawtimber stands made up a sizable part of the 
total area in the South and in the North, even 
though most forests in these sections have been 
cutover one or more times. Most of these eastern 
sawtimber stands are relatively young and com- 
posed of trees in the lower part of the sawtimber- 
size range. 


Much larger proportions of western forests 
supported sawtimber stands, including consider- 
able old-growth areas that have never been cut. 
Stands on the Pacific Coast contain most of the 
large-size, high-quality sawtimber remaining in 
the United States. 

Wide differences in timber volumes per acre are 
also illustrated by data in table 7. Nearly half of 
all commercial timberlands supported Jess than 
1,500 board feet per acre in 1970. Only 23 percent 
had inventory volumes of more than 5,000 board 
feet per acre. 
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TABLE 6.—Area of commercial timberland, by stand-size class and section, 1970 


Total United States 
Stand-size class North South 
Area Proportion 
Million Million Million 
acres Percent acres acres 
Sawtimber stands_..__-__-------- 215. 9 : 59. 0 74. 0 
iRoletimber’ stands: — 92222 2-222. =~ 126. 7 25. 6 60. 2 46. 2 
Seedling and sapling stands------- 131.4 26. 6 49. 2 67. 6 
Nonstocked areas_______.-__----- 20. 7 4.2 9. 6 4.8 
(Alltclasses 223242 sens toes 1494, 7 100. 0 177.9 192.5 


Rocky 
Mountains 


Million 


56. 6 


15 


Pacific 


Coast 


Million 
acres 


1 Not including 5 million acres of “unregulated”? commercial timberland on National Forests in the Rocky Mountain 


States. 


Sawtimber volume Total 


States. 


_ Somewhat more than half of all sawtimber 
stands were classed as softwood types (fig. 6). 
Poletimber and seedling and sapling stands, on 
the other hand, included much larger proportions 
of hardwood types. 


Stand-size classes and type groups, 1970 


KS softwood types [77 hardwood types 


stands 


pole timber 
stands 


[3:8 


seedling and CORK] 


sapling stands 


nonstocked 


50 


125 
MILLION ACRES 


Figure 6 


class (board feet United States ! North 
per acre) 
Million Million 

acres Percent acres Percent 

Less than 1,500_------- 243 49 114 64 
1500) to 5,000_ = -----=- 138 28 49 28 
More than 5,000_------ 114 23 15 8 
All classes___---- 495 100 178 100 


TABLE 7.—Area of commercial timberland, by sawtimber volume classes and section, 1970 


Rocky 
South Mountains Pacific Coast 
Million Million Million 
acres Percent acres Percent acres Percent 
103 53 14 25 12 18 
62 32 16 29 11 16 
28 15 26 46 45 66 
193 100 57 100 68 100 


1 Not including 5 million acres of ‘unregulated’? commercial timberland on National Forests in the Rocky Mountain 


Commercial timberlands classed as ‘non- 
stocked”’ in 1970 (that is, with Jess than 10 percent 
of the area occupied by growing stock trees) 
amounted to about 21 million acres. These were 
widely distributed in all sections. 


TIMBER GROWTH 


Net annual growth of timber (thatis, total 
annual growth less volumes of trees dying 
annually) is of major interest in areas with pre- 
dominantly young-growth forests as in the eastern 
United States as a general indication of the present 
or prospective capability of forest ]ands to supply 
wood products. In old-growth forests of the 
West, however, where net growth is usually 
negligible because of heavy mortality, available 
inventories of standing timber rather than net 
growth will determine allowable harvests for some 
time to come. 


Recent Trends in Timber Growth 


The rise in net annual growth of timber illus- 
trates a major success story in American forestry. 
In response to programs of forest fire control, tree 
planting, and other forestry measures, net annual 
growth of softwoods and hardwoods combined 
increased 18 percent between 1952 and 1962, and 
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a further 14 percent between 1962 and 1970 
(table 8). This strong upward trend occurred in 
both softwoods and hardwoods, and for both 
sawtimber and all growing stock. 

Net growth has been rising in all regions, al- 
though softwood sawtimber in the South and hard- 
wood sawtimber in the North showed the largest 
increases (table 9). There is of course considerably 
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i 
more commercial timberland in the East than in) 
the West, and eastern stands are essentially all 
young growth where mortality is relatively low. 
In the West, sizable areas still support old growth) 
in which mortality nullifies much of the total) 
growth. 

About two-thirds of the total sawtimber growth | 
of nearly 60 billion board feet in 1970 was on 


TaBLE 8.—WNet annual growth of growing stock and sawtimber on commercial timberland, by softwoods and. 
hardwoods, and by section, 1952, 1962, and 1970 


GROWING STOCK—BILLION CUBIC FEET 


All species Softwoods Hardwoods 
Section S. 
1952 1962 1970 1952 1962 1970 1952 1962 1970 

INorthvs So ae seen Merce ene jet 4.1 4.9 5. 5 sil 1.2 1.4 3. 0 3. 6 4.2 
South). Ss.22 2 2-25 eee ee 6. 3 7.5 8. 6 3. 6 4.5 5. 4 2.7 3. 0 3. 2h 
Rocky Mountains_____..--___-_- 1,2 1.3 1.4 ala ey 1.3 wll pial a 
Pacific,Coast222- 222 ore seen 2. 3 2.7 3.1 2.0 2. 3 2. 6 3 .4 5 | 
DO tals ee eee sea ee 13. 9 16. 4 18. 6 7.8 3 10. 7 6.1 Cool 4s 9 
SAWTIMBER—BILLION BOARD FEET | 
IN Orphise 22 = ene Sie So eee 9.4 125 13. 7 2. 4 2. 8 3. 6 7.0 8. 6 10. 1] 
South?22£ 2.2 Sa has ee 21. 2 24. 3 28. 0 13.6 16. 7 20. 1 7.6 7.6 7.9 
Rocky Mountains_---__---__--- 4.3 4.6 5. 1 4,2 4.5 4.9 bel wo i 
Pacific-Coast +32 2/22 soe =e 10.3 11.9 13. 1 9.4 10. 7 11.6 .9 Ie) 1. 55 
otal ese a see ane Race o a 45. 1 52. 3 59. 9 29. 5 34. 7 40.3 15. 6 17. 6 19.7 


1 Data may not add to totals because of truncating. 


Note: Data for 1952 and 1962 differ from data published 
in earlier reports because of adjustments based on newer 


TaBLE 9.—Change in net annual growth of 


information from remeasured Forest Survey plots. Data 
for all years are “‘trend level’’ estimates. 


growing stock and sawtimber on commercial timberland, by 


softwoods and hardwoods, and by section, 1962 to 1970 
GROWING STOCK 


Section All species Softwoods Hardwoods 
Million cu. ft. Percent Million cu. ft. Percent Million cu. ft. Percent | 
INOnth es 2 sit alee Gee Be oe eee eS + 664 + +144 +12 +519 +14 
SO trt bles Be re Re 2 ey Sak Sa es +1, 155 +15 +920 +21 + 235 +8. 
Rocky; Mountains. 28-2220. 2 2 is ie +50 +4 +44 +4 +6 +8) 
Pacific: Coast. che 2 sete See eee ie +345 +13 +261 +11 + 84 +22 
OD Gall ee ee ae ee ee ee a ren ee +2, 214 +14 +1, 369 +15 +844 +12 
SAWTIMBER 
Million bd. ft. Percent Million bd. ft. Percent Million bd. ft. Percent 
Northeo. 5 o-oo nee ee eo re ne ee . +19 +787 +2 +1, 431 +17 
Pouth== st cove. ue Dee Del ee Soe sae +3, 735 +15 +3, 428 +21 +307 +4 
Rocky; Mountains. 2: - 225225 5 ee +451 +10 +431 +9 +38 +35 
Pacific: Coast = 22 ea see ee ae ie See pre +1, 243 +10 +976 +9 +267 +22 
ol D0 ree Ne = ti area eae +7, 646 +15 +5, 603 +16 +2, 043 +12 


softwood species. Roughly half of the softwood 
| growth was comprised of southern pines and 16 
| percent of Douglas-fir (Append. I, tables 23 and 
| 24). 

hie one-third of the total growth that was on 
hardwoods included growth of both preferred 
species such as select red and white oaks, sweet- 
gum, yellow-poplar, and ash, walnut and cherry 
‘(about two-fifths of total hardwood growth) and 
species of more limited demand by industry such 
as other oaks, hickory, beech, and cottonwood 
(about three-fifths of total hardwood growth). 


Net Growth by Ownership 


Around 48 percent of the total net growth of 
| softwoods in 1970, and nearly three-fourths of 
hardwood net growth, was on lands in farm and 
miscellaneous private ownerships (Append. I, 
| table 21). Another quarter of the total net growth 
of softwoods, and 12 percent of hardwood growth, 
was on forest industry ownerships. The National 
| Forests and other public lands accounted for 
| about 28 percent of all softwood net growth, and 
/17 percent of hardwood growth. 


_Net Growth and Potential Growth Per Acre 


_ Average net annual growth in 1970 varied 
widely by section and by ownership from 23 to 
| 65 cubic feet per acre (table 10). Net growth of 
the sawtimber portion of total growing stock also 
varied from an average of 77 board feet per acre 
| in the North to 194 board feet on the Pacific Coast 
| (Append. I, tables 22 and 23). 

The relatively large average growth per acre in 
1970 in the Pacific Coast section, in spite of the 
‘presence of much old-growth timber, largely 
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reflects a high proportion of land in high site 
productivity classes and high rates of growth in 
young stands on private lands logged over in the 
past. In the South the presence of good sites and 
much thrifty young growth resulting from pro- 
tection and other forestry practices explain the 
relatively high growth figures. 

Average net growth in the North reflected a 
high proportion of land in lower productivity 
classes, predominance of slow-growing hardwood 
stands, and the presence of considerable rough and 
rotten timber. Averages for the Rocky Mountains 
reflected the presence of much old growth, frequent 
stagnation of stands, relatively low sites, and 
restocking problems following fire or logging. 


In spite of recent substantial increases, net 
growth of timber is still much less than potential 
yields in fully stocked natural stands (table 10 and 
fig. 7). Even higher yields are attainable in stands 
under intensive management with use of genet- 
ically improved trees, fertilization, and spacing 
control. 

The relatively limited net growth of growing 
stock and sawtimber in 1970 in relation to poten- 
tials in part reflected partial stocking of trees on 
much of the forest area, mortality and growth 
losses from destructive agents, and the presence 
of brush and cull trees which limit regeneration and 
increment of growing stock trees. These and other 
factors such as restocking problems often make it 
difficult and costly to achieve ‘‘full” stocking. 

In old-growth stands in the West, mortality 
offsets much of the total growth and contributes 
to the relatively low net annual growth per acre, 
particularly on western National Forests. 


TABLE 10.—Average net annual and potential growth per acre, by owner, class and section, 1970 } 
[Cubic feet] 


National Forest Farm and 
Forest Other public industry miscellaneous 
private 
38 33 40 29 
66 59 72 69 
55 45 53 42 
70 71 81 75 
23 23 47 25 
65 54 70 50 
27 60 65 58 
88 100 107 96 
30 39 52 36 
73 68 83 72 


Section All owners 
\ North 
| Wurren tise ests see e oumamae ya 31 
| Botentialastess see Eel RAY 68 
|) South: 
| Crrrenit Bee em a aye teen ener n ie 45 
| eo temtiale ee ecsmepsie ete weal au le 76 
|| Rocky Mountains: 
Wurrentieee se eee oa aay B 24 
Bo Gem Gil eis we a ER a lle hi 60 
Pacific Coast: 
Current meen seers Pom eu cole 45 
Potentialia sae Siew Wie ial neo ee 95 
|| Total: 
| Current eee aun ancse mule) aul al, 38 
| FESO CETL Ui ell eee em ae eee een eh eee NE 74 
} 
rates can be attained in intensively managed stands. 


' Potential growth is defined as the average net growth attainable in fully stocked natural stands. Higher growth 


18 


Potential and current net growth per acre 
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Figure 7 


IMPACTS OF DESTRUCTIVE AGENTS 


Fire, insects, disease, storms, and other destruc- 
tive natura] agents have significant impacts on 
net annual growth. Such impacts are partially 
accounted for by the statistics on mortality (that 
is, volumes of growing stock trees above 5.0 inches 
in diameter dying from natural causes during a 
given period). 


Volume of Mortality 


Annual mortality losses from natural causes 
were estimated at about 4.5 billion cubic feet of 
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growing stock in 1970. Mortality of sawtimber 
amounted to an estimated 15.3 billion board feet 
(that is, roughly 2.6 billion cubic feet in the saw-log 
portion of sawtimber trees) (table 11). Mortality 
thus nullified about one-fifth of the total annual 
growth of both growing stock and sawtimber. 

Softwood species accounted for the major part 
of mortality losses—that is, about three-fifths of 
growing stock mortality and three-quarters of 
sawtimber mortality. 

Most softwood mortality in 1970 was in the 
West, chiefly in the Pacific Coast section (fig. 8). 
This distribution is related to the concentration of 


Timber mortality by section, 1970 


GROWING STOCK 


SAWTIMBER 


[J softwoods hardwoods 


Figure 8 


Tas LE 11.—Mortality of growing stock and sawtimber on commercial timberland, by section and by softwoods 
and hardwoods, 1952, 1962, and 1970 3 


GROWING STOCK—BILLION CUBIC FEET 


All species Softwoods Hardwoods 
Section 
1952 1962 1970 1952 1962 1970 1952 1962 1970 
NOR the Sate see eee ae eee 0. 8 1.10 13 0. 2 0.3 0. 4 0.6 0.7 0. 91) 
DOUG! See see eee eee 170 1 1.2 eo) .4 ao a6 ahh Bes 
Rocky Mountains-_------------- .6 .6 .6 .6 .6 “6 (2) (2) (2) 
Pacific (Coast==-2 25252-2255. 4 1.6 1.5 15. aL 14 1.4 Peal 1 - 14 
otal ea s2s a6 ees oes 3.9 4.3 4.5 2.6 22 2.8 1.3 15 1.7 
SAWTIMBER—BILLION BOARD FEET 
IN Onsen ae ee eee eee oe a 15 9) 2.3 0. 4 0.5 O72 A ea | 1.4 la 
SOUthAe ees ee eee aeons 2. 6 3. 0 3. 2 9 al i S93} Lad 2. 0 1.9) 
Rocky Mountains_-_-_---.------ 2.5 2.6 2. 6 2.5 2.5 2.5 oul Jat Bel 
Pacific’Coast=. 262 ese ess eee 8. 4 7.8 tak 8. 2 7.6 6.9 S94 22 . on 
NoOtglesw es. 2 = eee eso eee 15. 1 15. 3 15. 3 11.9 L136 153 3.1 3. 6 4.0 


1 Data may not add to totals because of truncating. 
2 Less than 0.1 billion. 


Note: Data for 1952 and 1962 differ from data published © 
in earlier reports because of adjustments based on newer > 
information from remeasured Forest Survey plots. Data 
for all years are “‘trend level’’ estimates. 
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timber volumes in the West, and the high propor- 
tion of overmature timber in old-growth stands. 
Much of the sawtimber lost included trees con- 
taining large proportions of high-quality material. 
But most mortality has occurred in inaccessible 
and unroaded areas, especially on the National 
Forests, where salvage has not been feasible. 

In many important softwood types, bark 
beetles have been a major cause of mortality, 
especially in old-growth stands of ponderosa 
pine, Douglas-fir, and other western species. 
The mountain pine beetle, for example, has 
killed billions of board feet of lodgepole and 
ponderosa pine sawtimber in recent years. Occa- 
sional outbreaks of bark beetles in the South, 
as in 1972, have also caused significant mortality. 

Foremost among diseases causing mortality 
in forest trees are dwarf mistletoes, root rots, 
white pine blister rust, fusiform rust, hypoxylon 
canker, oak wilt, and dutch elm disease. 

So-called catastrophic losses from fire, insects, 
or blowdown, included with other forms of mor- 
tality in table 11, represent the most spectac- 
ular losses, but on the average do not account 
for a large part of total mortality and growth 
losses. 


Additional Losses From Destructive Agents 


Destructive agents also cause additional losses 
of timber by killing trees under 5 inches in diame- 
ter, delaying regeneration by destroying seed 
crops and seedlings, inhibiting diameter and 
height growth, reducing quality and_ usable 
inventory volumes through decay or other defects, 
and inducing changes in stand composition from 
preferred to less desirable species. 


The stunting of young trees by insects such as 
shoot and tip moths, or by diseases such as dwarf 
mistletoe, for example, frequently extends the 
time required to grow trees to merchantable 
size. Various defoliators such as the hemlock 
looper and spruce budworm often lower forest 
growth as well as kill trees. 


In other cases insects, diseases, or wind cause 
deformities which limit usable yields of timber, 
as in the case of white pine weevil in eastern 
white pine stands. Crooking and forking of hard- 
woods caused by insects or disease reduce usable 
tree volumes. Tree borers cause significant degrade 
and losses of value in some species and areas. 


Methods and data are not available to measure 
these varied impacts of destructive agents, but 
growth losses have been substantial and an im- 
portant contributing cause of relatively low 
current growth rates. Some causes of mortality 
and growth losses, such as outright destruction 
of trees by fires, blowdown, or flooding, are 
highly visible and measurable. But reasons for 
many losses are not obvious. Insects and diseases 
also interact in diverse ways with each other 


and with other agents such as fire and man- 
related activities. 


Salvage of Mortality 


An estimated 195 million cubic feet of dead 
softwood timber and 57 million cubic feet of 
dead hardwood timber was salvaged in 1970. This 
was equivalent to about 7 percent of the total 
estimated mortality of softwoods, and 3 percent of 
hardwood mortality. Much of the timber salvaged 
has been in concentrations of timber killed by 
destructive agents, as in the case of timber blown 
down in Mississippi by hurricane Camille in 1969, 
and salvage operations following major fires. 

Efforts to reduce mortality include increased 
thinning operations. Chemicals to control insects 
and disease have also been widely used, but recent 
opposition to the use of hard pesticides and delays 
in control programs related to environmental 
considerations are having adverse effects on the 
effectiveness of control. New technology from 
research programs, and increased forest accessibil- 
ity through expanding road systems, are help- 
ing reduce mortality and increase salvage 
opportunities. 


TIMBER REMOVALS 


Timber volumes removed from growing stock 
inventories on commercial timberland include: 
(a) harvests of roundwood products such as saw 
logs, veneer logs, and pulpwood; (b) logging res- 
idues; and (c) other removals from changes in 
land use such as clearing for agriculture or housing 
developments, and withdrawal of forest lands for 
parks or other nontimber uses. 


Total Timber Removals 


Timber removals in 1970 totaled about 14 bil- 
lion cubic feet of growing stock, including 62.8 
billion board feet of sawtimber (table 12). These 
volumes were substantially above levels in the 
1950’s and early 1960’s when removals averaged 
about 12 billion cubic feet, including 50 billion 
board feet of sawtimber. 

Softwoods made up some two-thirds of all grow- 
ing stock removals, and three-quarters of all saw- 
timber removals, in 1970. These removals were 
concentrated in the Pacific Coast and South. 

About a third of all softwood removals in 1970 
came from forest industry ownerships (Append. I, 
table 21), nearly 40 percent from farm and mis- 
cellaneous private ownerships, and about 30 per- 
cent from public lands. 


Roundwood Timber Harvests 


By far the largest portion of timber removals 
from growing stock consists of roundwood timber 
products (fig. 9). In 1970, 87 percent of all soft- 
wood removals, and 63 percent of all hardwood 
removals, were used in this way. These products 
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TABLE 12.—Timber removals from growing stock and sawtimber, by softwoods and hardwoods and by section, 
1952, 1962, and 1970} 


GROWING STOCK—BILLION CUBIC FEET 


All species Softwoods Hardwoods 
Section bad, 
1952 1962 1970 1952 1962 1970 1952 1962 1970 
INO nt ere ere om et eevee eeae eee 2.1 261 2. 4 0. 6 0. 6 0. 6 ae} 5 1.8 
SOUL Ae ae oe ene A ates cues aah 5. 4 6.5 a heil 2.8 4.0 2.6 2.6 2:9 
Rocky Mountains__-___-_--_----- 5 as 9 5 7 9 (?) (?) (2) 
Pacific Coasts 2) 3 soeue secs 3.5 3. 6 4.2 345 3.5 4.1 (2) ull Aja 
otal awe ene. moe nae 11.8 11.8 14. 0 7. 8 7.6 9. 6 4,1 4.2 4.4 
SAWTIMBER—BILLION BOARD FEET 
NOT t eae eee re eee 6. 7 6.5 9.0 19 25 2 4.8 5. 0 6. 
Southiseee 2: oes eer Sh oe oe 20. 2 17. 2 22. 8 11.9 9. 8 15. 0 8.3 eo Ue 
Rocky Mountains Be 4.3 5. 4 3.2 4.3 5. 4 (?) (?) (2) 
Pacific! Coasts224 22225022 scee= 22.4 22.3 25. 6 22:3 22.1 2522 sail we 
otal mee =o Retee om ees ee 52. 5 50. 3 62. 8 39. 2 Bi heré 47.7 13. 3 12.6 15. 


1 Data may not add to totals because of truncating. 
2 Less than 0.1 billion. 


Note: Data for 1952 and 1962 differ from data published 


amounted to 11.1 billion cubic feet of roundwood, 
including 54.7 billion board feet of sawtimber 
(table 13). 


In addition to roundwood harvests from growing 
stock, significant quantities of roundwood—about 
1 billion cubic feet in 1970—were produced from 
rough and rotten trees, dead trees, and other 
nongrowing stock sources such as trees growing 
on low site forest lands and in fence rows and 
shelterbelts. 


Total harvests of roundwood timber products 
from all sources thus amounted to an estimated 
1970 “trend level’ of output of 12.2 billion cubic 
feet. Harvests of sawtimber amounted to 54.7 
billion board feet, and all sawtimber size material 
including logs from nongrowing stock sources 


Timber removals, 1970 
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Figure 9 


in earlier reports because of adjustments based on newer 
information from remeasured Forest Survey plots. Data 
for all years are ‘‘trend level’”’ estimates. 


amounted to an estimated 59 billion board feet 
(including 46.9 billion board feet of softwoods and 
12.3 billion board feet of hardwoods). 

Saw-log harvests—Saw logs were the most 
important single product produced from U.S. 
forests in 1970, with output amounting to 6.2 
billion cubic feet (table 13). This harvest repre- 
sented about 36.2 billion board feet of sawtimber 
plus about 3.0 billion board feet from other 
roundwood sources. 

Western forests supplied more than half of the 
total saw logs produced in 1970, and more than 
one-third of all roundwood products (table 14). 
Although the West has maintained this relatively 
high proportion of total output for more than two 
decades, production on the Pacific Coast has been 
increasingly supplemented by production in the 
Rocky Mountain States. 

All but 3 percent of the hardwood saw logs 
harvested in 1970 came from the eastern States, 
with the cut about equally divided between the 
North and South. Oaks made up a sizable part of 
the saw-log harvest in the East. In the South, 
yellow-poplar and gum were also important com- 
ponents of the timber harvested. In the North, 
maple, cottonwood, aspen, elm, and birch were 
the principal species cut. Production of alder for 
the furniture industry has also become of impor- 
tance in the Pacific Northwest. 

Saw-log production in the United States in 1970 
was at about the same level as reported in 1952, 
but materially higher than in 1962 (fig. 10). Recent 
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increases in saw-log production have come about 
partly because of rising log exports. More small 
logs also are being used for a combination of 
lumber and pulp chips. 

Veneer log harvests—Veneer logs made up about 
9 percent of the total roundwood harvested in 
1970. Production has risen rapidly in recent 
decades as a result of rising use of softwood ply- 
wood. Harvests of domestic hardwood logs for 
plywood and veneer, on the other hand, have 
declined in the face of major increases in imports 
of hardwood plywood and veneer. 

In the early years of softwood plywood manu- 
facture, large high-quality logs were required but 
by 1970 a high proportion of the production of 
softwood plywood was in lower quality sheathing 
grades. Moreover, with new equipment such as 
high-speed lathes with retractable chucks small 
logs can now be profitably processed. 

During the 1960’s a spectacular expansion of 
the softwood plywood industry occurred in the 
South, and by 1972 this region supplied roughly 
30 percent of the U.S. output of softwood plywood. 
Hardwood veneer logs also have come primarily 
from the South. 

Pulpwood harvests—Production of round pulp- 
wood rose from 1.8 billion cubic feet in 1952 to 
3.8 billion cubic feet in 1970 (fig. 10). In this latter 
year an additional 1.8 billion cubic feet of wood 
used in pulping or exported as pulp chips was 
obtained as byproducts from lumber and veneer 
manufacture in such forms as slabs, edgings, and 
veneer cores (table 13). 

The South led the Nation in round pulpwood 
production in 1970, with more than two-thirds of 
the total harvest (table 14). The strength and 
versatility of woodpulp from southern pine, plus 
historic advantages of low production costs and 
ready access to eastern and foreign markets have 
helped increase the South’s dominance of the U.S. 
pulp and paper industry. 

Southern pines and other softwoods made up 
72 percent of the round pulpwood harvest in 1970. 
Proportions of hardwoods in pulpwood harvests 
have risen steadily, however, from 15 percent in 
1952 to 28 percent in 1970. Equally significant 
has been a shift away from almost total depend- 
ence on soft-textured hardwood species such as 
aspen and gum, to the more plentiful oaks and 
other species such as hard maple, beech, hickory, 
and paper birch. These hard hardwoods comprised 
about one-third of the hardwoods cut for pulp 
in 1970. 

Most of the round pulpwood produced has come 
from poletimber sized trees and upper stems of 
sawtimber trees. However, a substantial propor- 
tion—roughly one-third of the total cubic volume 
of roundwood used in 1970—or 9.5 billion board 
feet—came from sawtimber. 


Trends in U.S. roundwood harvests 1950 - 72 
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Figure 10 


Miscellaneous products harvests.—Production of 
utility poles, fence posts, mine timbers, piling, 
cooperage, and other miscellaneous industrial prod- 
ucts totaled an estimated 0.4 billion cubic feet of 
roundwood in 1970. This was somewhat below 
estimated harvests of these products in 1962, and 
about 40 percent below output in 1952. The largest 
drop since 1952 has been in posts, mine timbers, 
and cooperage logs. An additional 0.2 billion cubic 
feet of plant byproducts also was used in the 
manufacture of charcoal and other minor products. 

Harvests of round fuelwood in 1970 were 
estimated at 0.5 billion cubic feet. An additional 
0.7 billion cubic feet of plant byproducts—sawdust, 
slabs, edgings, etc.—also were used for fuel. 
Nearly all of the round fuelwood was used for 
domestic heating and cooking, and nearly all of 
the plant byproducts for heat and power i wood 
processing plants. Fuelwood harvests have dropped 
rapidly in recent decades as a result of the sub- 
stitution of oil, gas, coal, and electricity i home 
cooking, heating, and industrial uses. 


Logging Residues 


Residues of trees left behind after logging 
operations constitute a fairly sizable part of re- 
movals of growing stock in 1970—some 10 percent 
of all softwood removals and 15 percent of all 
hardwood removals. These residues include ma- 
terial from growing stock trees such as broken 
sections, upper stems, and logs missed in yarding. 

Volumes of logging residues from growing stock 
in 1970 totaled 1.6 billion cubic feet, or approxi- 
mately 20 million cords, of solid wood fiber 
(table 15). About 58 percent of this volume was 
softwood, and 42 percent hardwood. More than 
half of the softwood residues were on recent logging 
operations on the Pacific Coast, and about one- 
fourth in the South. 

In addition to these residues from growing 
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TasBLE 14.—Roundwood harvests, by product and section, 1970 
[Million cubic feet] 


Species group and product Total North South Rocky Pacific 
Mountain Coast 
Softwoods: 
OA WilOGSae sae eee ee eae ea one eee 4, 872 198 1, 330 710 2, 634 
Meneerlogsi._ a4 see acon sen se eee eee 1, 001 257 73 668 
Pulp wood@eeee sesct seamen ss ate se a eeeeee 2, 772 350 1, 992 29 401 
Miscellaneous industrial._________-_-_-_--_--- 229 26 107 21 76 
Filel wood eee esta tne ee ee 107 3 59 20 25 
Wotalic-s- 2 sesese sonal s soteeeeees 8, 981 579 3, 745 853 3, 805 
Hardwoods: 
Saw logseecoss aan eee ae eee Seen eee 1, 355 670 642 1 42 
Weneer logs22s2 2-22 eet easesceesseceeeasee 31 93 neg 2 
Up WO0G2 ears sec eseee een. Seen s seem nee 1, 066 436 597 neg 33 
Miscellaneous industrial_______.___---_------ 195 125 69 neg 
Huelwood sas 00 2 228 Pee e oie gt oe Seen 431 148 267 8 
Dotan = se eee Sewer see ae sece 3, 173 1, 410 1, 668 10 85 
All species: 
AW LOPS eae see Oe sone eee eee 6, 227 868 1, 972 711 2, 676 
Wenceerlopsi = 222. 244s ssa eee eee 1, 127 33 350 73 670 
Pulpwood-22 2228) 222s eee Se eee ees 3, 838 786 2, 589 29 435 
Miscellaneous industrial__-___--------------- 424 151 176 21 76 
Huelwood sss: =i os a hale Fea es Be 538 151 326 28 33 
Motels seeta fa en ee ee ee are ee 12, 154 1, 989 5, 413 863 3, 890 


Note: Data may not add to totals because of rounding. 


stock, substantial volumes of rough and rotten 
trees, dead trees, limbs, and material under 4 
inches in diameter are typically left on the 
ground after logging. Recent studies in old- 
growth stands on the Pacific Coast indicated that 
residues from such nongrowing stock sources 
above 4 inches in diameter approximately equaled 
residues from growing stock trees. In hardwood 
stands of the East, hardwood limbs and rough or 
rotten trees similarly account for substantial 
volumes of unutilized wood fiber. 

Since 1952, estimated volumes of logging resi- 
dues from growing stock as a percent of total re- 
movals have declined only moderately. Rapid 
growth of the pulp industry has led to closer 
utilization of the softwood timber cut, espe- 
cially in the South. On the other hand, a major 
decline in use of fuelwood has greatly reduoed 
post-logging use of low-grade material. Also, 
increased use of mechanized harvesting systems 
may have tended to raise volumes of logging 
residues in some areas. 

Logging residues in the East especially are 
widely scattered and occur in relatively small 
quantities. Many residues are remote from 
manufacturing plants. Since most logging resi- 
dues are of a size and form to make cutting into 
solid wood products uneconomic, potential uses 
are primarily for pulp and particleboard. 


Environmental impacts of logging residues have 
become an important public issue in some areas, 
and public concern may supplement economic 
pressures to reduce residues. Recent action 
taken on National Forests, for example, to im- 
prove timber utilization includes modification 
of timber sale contracts to provide greater incen- 
tives for removal of low-value material. 


Other Removals 


Other removals largely include timber removed 
from growing stock inventories by land clearing 
for nontimber uses, or reservation of forests for 
parks, wilderness areas, or other purposes. These 
amounted to an estimated 1.3 billion cubic feet 
in 1970—or 9 percent of all removals (table 15). 
These are trend figures designed to show an aver- 
age situation for recent years. 

Some portion of the timber on cleared areas is 
often utilized and such material is shown as part 
of roundwood production. However, in most land 
clearing for home building or agricultural use, for 
example, timber is typically piled and burned. 

Most of the other removals in 1970 consisted of 
hardwoods, main y removed in land clearing 
operations in the South and in other land-use 
changes in the North. A major part of other 
removals for softwoods also occurred in the 
South. In the West most of the loss of timber 
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Tape 15.—Timber removals from growing stock and sawtimber, by source and section, 1970 } 


All species Softwoods Hardwoods 
Section i; 
Round- | Logging Other Round- | Logging Other Round- | Logging Other 
wood residue | removals wood residue | removals wood residue | removals 
products products products 
Niet a ea ee i 2 0. 3 0. 4 0. 5 0.1 0.1 1 0. 2 0. 3 
SOM ase eae ee 5. 0 5.0 .8 3. 6 .3 52 aie 4 .6 
Rocky Mountains--__- .8 oA (?) .8 1 (?) (?) (?) (?) 
Racitic) Coasts == 4=-2~ 3.5 Be) A 3:5 5 wal al (2) (2) 
Total United 
States-svelues 11. 1 1.6 1.3 8. 4 .9 53 2.8 h 1.0 
SAWTIMBER—BILLION BOARD FEET 
NOT Gee nese ae = Spe eS 7.4 0.5 ial 1.9 0. 1 0. 2 925 0. 4 0.9 
DOU Disa ey come 19.3 1.3 2.3 3.9 .6 .6 5.4 nuh E77 
Rocky Mountains-_--_- 5. 0 at) sal 4.9 13 oa (?) (?) (2) 
Pacific Coast. _.------ 23. 1 1.6 9 22. 8 1.5 9 .3 (?) (2) 
Total United 
tatesease = 22 54. 7 Sas 4.4 43. 5 2.5 Ms 11.2 ED, 2.6 


1 Data may not add to totals because of truncating. 
2 Less than 0.1 billion. 


Note: Data for 1952 and 1962 differ from data published 


in other removals was attributable to shifts of 
forest land to roads, wilderness areas, and other 
nontimber uses. 


NET GROWTH IN RELATION TO REMOVALS 


Comparisons of net annual growth and removals 
provide one measure of the present or prospective 
timber situation in the United States. In 1970, 
there were large differences in these relationships, 
both among species groups and among sections of 
the country. 


Softwood Growth-Removal Balances 


In the past two decades net annual growth of 
softwoods in the eastern sections of the United 
States has been considerably higher than removals 
(table 16). Thus in 1970 net growth of eastern 
softwoods exceeded removals by 2.2 billion cubic 
feet, or 48 percent. Growth of softwood sawtimber 
in the East exceeded removals by 6.6 billion board 
feet, or 39 percent (table 17). 

These generally favorable growth-removal 
balances indicate that eastern forests can support 
larger softwood timber harvests. However, large 
areas are still understocked and a growth surplus 
will be needed for some time if inventories are to 
be built up to more desirable levels. Also, some part 
of the growth is on land held primarily for recrea- 
tion or other nontimber purposes, and thus may 
not be available for industrial use. 


in earlier reports because of adjustments based on newer 
information from remeasured Forest Survey plots. Data 
for all years are ‘‘trend level’’ estimates. 


In the West, net growth of softwood growing 
stock in 1970 was about 1.1 billion cubic feet, or 
22 percent, less than removals (fig. 11). Net growth 
of softwood sawtimber was some 14 billion board 
feet, or 46 percent, less than removals. 


These apparent imbalances in the West do not 
in themselves represent a serious problem, for a 
sizable part of the western timber harvest is 
drawn from old-growth stands where allowable 
harvests can exceed net growth for some time to 
come. The trend in net growth in the West is 
rising, but with 1970 levels of management 
prospective increases in net growth would not be 
sufficient to sustain 1970 levels of timber harvest 
indefinitely. 


Hardwood Growth-Removal Balances 


Net growth of eastern hardwoods in 1970 
substantially exceeded removals, particularly in 
the North (tables 16 and 17). For the entire East, 
net growth of hardwoods was 3.1 billion cubic 
feet, or 72 percent, greater than removals. 

For hardwood sawtimber, net growths was 3.4 
billion board feet, or 23 percent, greater than 
removals. Although growth-removal balances for 
hardwoods were generally favorable, in areas 
where extensive clearing of bottomlands has 
occurred, as in the West Gulf region of the South, 
net growth of hardwoods in 1970 was less than 
removals (Append. I, tables 25 and 26). 
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TABLE 16.—WNet annual growth and removals of growing stock, by species group and section ! 
[Billion cubic feet] 


All species Softwoods Hardwoods 
Section IE u y 
1952 | 1962 | 1970 | 1952 | 1962 | 1970 | 1952 | 1962 | 1970 

North: 

Net erowth=2 s22c 26-2) Sew ace o eee oe eae ee eee 4.1 4.9| 5.5 eal 132 Te 4 SSa0u |e ono 4,2 

Riemovalseses 2 =e tia a ae nel Ce eee ae a 2.1 2.1 2.4 .6 .6 “26 Ie 45) 1.5 1.8 
P Henle of growth to removals----..-.----+.==----- 2. 0 2.4 2.3 Gf 2. 2 2. 2 2.1 2. 4 23 

outh: 

INetieTOWLRE = Sewn os arene ee ee eee ee ee 6.3) | 5°] 8.68) B65) aSbs| Loe 4e 22a eras 0) 3. 2 

IVCIMOV AIS ss cre ee re a ee ee Bad 5. 4 6.5 3.1 2.8 4.0 2.6 2.6 2..5 

Ratio of growth to removals______--------------- i a 1.4 1.3 1.2 6 1.4 1 alge 1.3 
Rocky Mountains: 

Net eTOWw these =. 2 jue awe a el hls) eae a ee 1,2 1.3 1.4 mesa 1.2 1.3 Bal il yl 

emovals's2 0. = Seo. 8 Se ee ee eee ar) a .9 2b aut 9 (?) (?) (?) 

Ratio of growth to removals_--__----------------- 2.2 1.8 1.5 2.1 e227, 1. 4 | 21519))|) 8595/5 2652 
Pacific Coast: 

INCU GroWth = 22 see = eee en ee ee 23) |) 2is7 lh Bek 25/0) || $23/35/( 2256 23 .4 tO 

IVem OV alsa ea oe = eee Se ee ee ee ees =| = S95 BaGq)- 402) 3.5 3. 5c) «4:51 (?) el: walt 

Ratio of growth to removals_____---------------- a) .8 ar = 6 set 6) Gib lias4e9 4.1 
Total, United States: 

INGt crow th® 222-32 eee eee eee eee e seme 13..9) [16,4 -18.,6 |, 08. 29.3 We LOR 65a ea 7.9 

Removals! 42" See kes os ee Se noe ee ee eee 11.8 | 11.8 |] 14.0 ets) 0 9. 6 4.1 4.2 4,4 

Ratio of growth to removals_--__---------------- 1.2 1.4 1.3 1.0 1. 2 Peal 15 17; 1.8 

1Data may not add to totals because of rounding. Note: Data for 1952 and 1962 differ from data published 

2 Less than 0.1 billion. in earlier reports because of adjustments based on newer 


information from remeasured Forest Survey plots. Data 
for all years are “‘trend level’’ estimates. 


TABLE 17.—WNet annual growth and removals of sawtimber, by species group and section ! 
[Billion board feet] 


All species Softwoods Hardwoods 
Section Lc aera 
1952 | 1962 | 1970 | 1952 | 1962 | 1970 | 1952 | 1962 | 1970 

North: 

INGtrerOWth®J22= 223520226 ei2s feb ese sees 9.4] 11.5 | 13.7 2:4 | 2.8.) 3:62) S7200 e826 10. 1 

Removals s722 2k else a Se en ee mee ee 6. 7 6.5 9. 0 1.9 95 25 4.8] 5.0 6. 8 
, rt of growth to removals___-__-_------------ 1.4 1.8 1.5 13 1.9 1 eee 1.4 abet 15 

outh: 

INetierowthi22s 22422522322 e eos. Soe eee 21.2 | 24.3 |-28.0 | 13.6: |-16. 7 | 20.1 7.6 7.6 7.9 

Removals se amas ee ee ee ee ee 20. 2) | 175.2.) 22.-85) 11. 93) 9280 VosOcl ee B2Sr RS As3) 7.8 

Ratio of growth to removals________------------- Ll 1.4 1.22 il al: 137, 13 9 1.0 1.0 
Rocky Mountains: 

Netverow this 2 Sots ee ee ee 4.3} 4.6] 5.1 4.2) 4.5] 49 Sal ait Bal 

Removals 22 == seco ee vette sn eo ee ease 8.2] 4.3 bag al Mes ee fo ae 5. 4 (?) (?) (?) 

Ratio of growth to removals. 2-25. 22.-82222-bs22 1.3 1 9 13 i eal 9 6. 3 5.4 at Bar 
Pacific Coast: 

Netierowths:=<2=2-22 3522 Soe eee asec ece kee 10:3) 11.29" | 13-1 9.4] 10.7] 11.6 .9 Meee 1.5 

FVeEmOV als es oss ee oe ee es Se ee 22.4 |° 22.3 | 25:6 | 22:3 |-22. 1 | 2552 sill 22 4 

Ratio of growth to removals_____----_----------- so 165 25 4 a5 .5 6. 2 5. 0 4.0 
Total, United States: 

Netverowth: = 2-55.92) - s. 252522 ose ees Be ee 45.1 | 52.3 | 59.9 | 29.5 | 34.7 | 40.3 | 15.6 | 17.6 19.7 

IVE O Valls ens ree eee hes ee ee a ee 52.5 | 50.3) 62:.8. |.39: 2: | 37.7: |. 47... | Vs 32 e1256 15. 0 

Ratio of growth to removals_____---------------- .9 1:0 zi its) .9 8 15/2 1.4 1.3 

1 Data may not add to totals because of rounding. Note: Data for 1952 and 1962 differ from data published 

2 Less than 0.1 billion. in earlier veports because of adjustments based on newer 


information from remeasured Forest Survey plots. Data 
for all years are ‘‘trend level’’ estimates. 
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Timber growth and removals, 1970 
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Figure 11 


Utilization of hardwoods is highly oriented to 
preferred species such as walnut, sweetgum, and 
yellow birch (Append. I, table 24). Relatively 
heavy cutting of large diameter trees has also 
led to a decline in quality of hardwood inventories, 
and a buildup of smaller diameter trees and 
nonpreferred species of hardwoods. 


On the Pacific Coast hardwoods such as alder 
have occupied many areas following cutting of 
the softwood stands, and hardwood growth has 
been far above removals. 


Net annual growth per acre in 1970 ranged from 
about 3 times removals on National Forests in 
the East to 1.2 times on eastern farm and miscel- 
laneous private ownerships (fig. 12). In the West, 
on the other hand, removals per acre ranged from 
3 times growth on forest industry lands to a small 
excess of growth on farm and miscellaneous 
private holdings. 

Timber removals per acre were relatively high 
on forest industry lands, as a result of high sites, 
heavy stands of timber, and relatively high levels 
of forestry investments. Nationwide, removals of 
sawtimber on industry lands averaged about 5 
percent of the inventory of standing timber, 
compared with somewhat more than 1 percent 
on public ownerships. 


TIMBER INVENTORIES 


During the next few decades most timber 
harvests must come from trees now standing on 
commercial timberlands. The volume, species 
composition, location, quality, and ownership of 
this standing timber is thus of major importance 


Sawtimber growth and removals per acre, 
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in appraising the present and prospective timber 
situation. 


Total Timber Volumes 


Commercial timberlands of the United States 
supported some 715 billion cubic feet of sound 
wood in 1970 (table 18 and Append. I, table 10). 
About 64 percent of this total volume was in saw- 
timber trees (trees large enough to contain at least 
one log suitable for the manufacture of lumber) 
(fig. 13). Another 27 percent was in poletimber 
trees (trees from 5 inches in diameter at breast 
height to sawtimber size and now or prospectively 
suitable for industrial roundwood). The remaining 
9 percent of all sound wood volumes was in rough 
and rotten trees and salvable dead trees. Some of 
this latter material is suitable for lumber and 
veneer but most of it is usable only for pulp and 
other products where log quality requirements are 
more flexible. 


Softwood Inventories 


Softwoods predominate in the Nation’s timber 
inventory, accounting for about 64 percent of the 
total volume of all classes of timber, and 75 per- 
cent of the total sawtimber volume. These inven- 
tories of softwoods are mostly on the Pacific Coast 
(table 19). This distribution, in contrast to that 
for commercial timberland, which is mostly in the 
East, reflects the concentration of timber in west- 
ern old-growth stands with relatively high volumes 
per acre. 

About 27 percent of the Nation’s softwood saw- 
timber inventory in 1970 was Douglas-fir—the 
Nation’s most important softwood species (table 
20). Three-fifths of this Douglas-fir inventory was 
located in western Washington and western 
Oregon. Western hemlock, true firs, ponderosa 
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TaBLE 18.—Timber inventories on commercial timberlands, by class of material and species group, 1970 


| 
| 
| 
| 


| 


All species Softwoods 
Hard- 
Class of timber woods 
Volume Pro- Total Eastern Western 
portion 
Million Million Million Million Million 
Sawtimber trees: cu. ft. Percent cu. ft. cu. ft. cu. ft. cu. ft. 
Saw-logsportlons= 22.2 eee se sae eee 1410, 774 57.5 | 317, 280 66, 219 | 251, 062 93, 493 
Wpperstems/- 4222.25) senses tae eee 44, 602 6. 2 23, 753 10, 039 13, 714 20, 849 
1 0 of: ee eR pee hee Bae Beer prea eer ee 455, 376 63. 7 341, 033 76,258 | 264, 776 114, 342 
Poletimbertrees22_ 22225 3222S es ee ee 193, 504 27. 1 90, 840 41, 261 49, 579 102, 664 
Total growing stock__-__._._--_--__-___- 648, 879 90.8 | 431,874] 117,519] 314,355 | 217,005. 
Salvable:dead:trees>.=4..222. 92222 = = sees 12, 035 Lh 11, 361 173 11, 189 673 
Sound cullbtrees= Se eae eee ew e e ee 33, 921 4.7 6, 910 3, 773 3, 138 27, 010 
Rotten culltrees 223 5282 se eee eee 19, 71d 2.8 5, 022 1, 281 3, 742 14, 689 
IAN elaSS eS eee meee ee a eee wea ener 2714, 546 100.0} 455, 168 122,746 | 332, 423 259, 378 


1 This portion is also expressed in board feet of saw- 
timber, i.e., 2,420,767 miliion board feet, or an average of 
5.9 board feet per cubic foot of the saw-log portion. 

2 Additional timber volumes not inventoried by the 
Forest Survey, but providing some timber products, include 
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pine, and other western softwoods comprised 
another 54 percent of U.S. softwood inventories. 

These western softwoods provided about three- 
quarters of the timber used in the manufacture of 
softwood plywood in 1970, and two-thirds of the 
logs used for softwood lumber. This was of course 
related to the concentration of softwood inven- 
tories in the West and the predominance of rela- 
tively large-size high-quality trees (table 21). As 
old-growth stands are harvested, the geographical 
distribution of timber inventories and available 
harvests will of necessity conform more and more 
closely to areas of commercial timberlands. 

Eastern softwoods, including mainly southern 
pines, made up 18 percent of the Nation’s growing 
stock in 1970, and about 15 percent of softwood 
sawtimber volumes. 


wood in limbs and stumps, trees on noncommercial forest 
lands, and trees on other areas such as parks and fence 
TOWS. 


Note: Data may not add to totals because of rounding. 


Most southern pine timber in 1970 was relatively 
small, with four-fifths of the total inventory in 
trees less than 15 inches in diameter. Nonetheless, 
the South was the source of about a quarter of the 
softwood lumber and plywood, and three-fourths 
of the softwood pulpwood produced in 1970. 
Inventories of fir, white and red pine, hemlock, 
cypress, and other eastern softwoods also were 
concentrated in the smaller sizes. 


Hardwood Inventories 


Hardwoods made up about 36 percent of all 
classes of standing timber in 1970, and about 25 
percent of all sawtimber (table 18). More than 
half of all hardwood growing stock was in the 
North (table 19). 


More than a third of hardwood sawtimber 
volumes in 1970 was in select species—that is, 
select white and red oaks,’ hard maple, yellow 
birch, sweetgum, yellow-poplar, ash, black walnut, 
and black cherry (table 20). These are the species 
preferred for cabinet work, paneling, furniture, 
and other uses where quality and/or surface ap- 
pearance are important considerations. 


Nearly two-thirds of the hardwood sawtimber 
inventory in 1970 was composed of upland oaks, 
hickory, beech, cottonwood, and various other 
species that have more limited potentials for high- 
quality hardwood products. However, most of this 
timber is suitable for the manufacture of products 


3 Select white oaks include Quercus alba, Q. michauzii, 
Q. muehlenbergii, Q. durandii, Q. bicolor, and Q. macrocarpa. 
Select red oaks include Q. rubra, Q. faicata var. pagodaefolia, 
and Q. shumardit. 
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TasLE 19.—Growing stock and sawtimber inventories on commercial timberlands, by section and softwoods 
and hardwoods, 1970 


GROWING STOCK 


All species Softwoods Hardwoods 
Section 
Volume Pro- Volume Pro- Volume Pro- 

portion portion portion 

Billion cu. ft. Percent Billion cu. ft. Percent Billion cu. ft. Percent 
INO Rte See ee Ses eS Sone oe 155. 7 24. 0 39. 1 9. 0 116. 6 Dose 
SSL OXUN Os yes Sp aS SS es 159. 5 24. 6 78. 4 18. 2 81.1 37. 4 
Rocky~eMountains== ste se sees ae eee 92. 2 14, 2 87. 7 20. 3 4.5 PAs AI 
Paghive OOtih aos Deana ce eS Uae aSeaeeeee seme 241. 5 37. 2 226. 6 52.5 14. 8 6. 8 
PEC tied Lape ee epee tiers NE mip Le SL fea 648. 9 100. 0 431.9 100. 0 217. 0 100. 0 

SAWTIMBER 

Billion bd. ft. Percent Billion bd. ft. Percent Billion bd. ft. Percent 
TRIOUR ED Oe ca hie pr pe 331.9 Vol: 80. 1 4.2 251. 8 48. 8 
SOOTY a es i SR re os a OR 483. 9 20. 0 275.9 14. 5 208. 0 40. 4 
RockysMiountains@ = os seas ea eee 364. 4 15.1 355. 1 18. 6 9. 3 1.8 
IRACITICAC Ost = eee cman ee 2a eee) 1, 240. 6 51. 2 1, 194. 2 62. 7 46. 4 9. 0 
PING tell Meee ses RR ey ge 2) I ac 2, 420. 8 100. 0 1, 905. 3 100. 0 SLA 100. 0 


Note: Data may not add to totals because of rounding. 


such as railroad ties, pallet lumber, and construc- 
tion timber. 

Only 12 percent of the hardwood growing stock 
volume in 1970 was in trees 19 inches and larger 
in diameter at breast height (table 21). This 
limited supply of larger timber further limits suit- 
ability of hardwood timber for products where 
quality is important. 

About 40 percent of the total hardwood inven- 
tory was between 11 and 19 inches in diameter— 
trees large enough for the manufacture of common 
grades of lumber and products such as ties and 
timbers. Trees 5 to 11 inches in diameter made up 
about half of the total hardwood inventory. 


Ownership of Timber Inventories 


_ The largest portion of the softwood timber 
inventory in 1970 was in National Forests, in- 
cluding some 46 percent of all softwood growing 
stock and 51 percent of all softwood sawtimber 
(table 22). Most of these timber volumes were in 
old-growth stands in the West, with a major part 
in areas still lacking access roads. Only 8 percent 
of all hardwood growing stock was in National 
Forests. 

Farm and miscellaneous private ownerships con- 
tained the major part of the Nation’s inventory of 
hardwoods—about 71 percent—and a substantial 
part of all softwood inventories—about 26 percent. 
Nearly all of this timber is readily accessible from 
existing road systems and is relatively close to 
timber markets. 


Forest industries in 1970 held about 17 percent 
of all softwood inventories, and a somewhat 
smaller proportion of hardwoods. Wood-using 
plants in the East thus must look to nonindustrial 
private ownerships for much of their timber 
supply, while many western firms must depend 
on National Forest and other public lands for 
much of their log requirements. 

Public ownerships other than National Forests 
held roughly 10 percent of all timber inventories 
in 1970. These inventories were of particular 
importance in the Pacific Northwest and the 
Lake States. 


Trends in Timber Inventories 


Total inventories of softwoods in the United 
States increased about 1 percent between 1962 
and 1970, while softwood sawtimber volumes 
dropped about 3 percent (table 23). Hardwood 
volumes increased by somewhat larger percentages 
for both sawtimber and total growing stock. 
These trends in inventories in part reflect signif- 
icant success in efforts to protect and improve 
American forests. 

Inventories rose substantially in the South and 
in the North for both softwood and hardwood 
volumes. Inventories decreased in the Pacific 
Coast and Rocky Mountain sections, as would be 
expected while old-growth stands are being 
harvested. 

Inventories increased between 1952 and 1970 
in all size classes except in the 30-inch and larger 
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TABLE 20.—Growing stock and sawtimber inventories on commercial timberlands, by species, 1970 


Species 


Eastern softwoods: 


Southern) pines 2 ee ase ee ee oe eee eee eee 
PED LE CG 021 010 Uy We te gegen ga i eae 
Whiteland red pines 32222 soso e ceo ee ee eee eee 


Eastern hardwoods: 


Select white and red. oaks- =. 22520 32245 see ee 
Other oaket2 2205 oe eee re ee eee a eee eee oe 
EET CK OTs Ve ee ee a Oe ee 
Flardemap lene ee eee oe ee ee = ee eee ee 


Ash, walnut, and black cherry 


Motalieastermr cc ee eee ee ee eee 


Western softwoods: 


Douglasetin ee oe ae Se ee See eee 


SPFUCE eee Sos eS Ae ee Le Se eee 
odgepoleipine’ 2. =. 24222243 2225-28 5 ee eee eee 
White /and:sugar pines: 3 S225, 2222 ee ee eee 


Redwood 


SWeetguiie ss sae sees ee eee eee 
WV elloW=pOD lal sem se ees tae ee a ees ee Seo ee ae eee 
LV ellows birch ss Ses2 Ura ce ee ee ee ee eee eee eee 


Growing stock Sawtimber 
Volume Proportion Volume Proportion 
Million cu. ft. Percent Million bd. ft. Percent 

; 20 , 05 BU 
a2 17, 322 2.6 23, 486 1.0 
pee 8, 348 1/3 26, 874 neil 
ae 5, 034 .8 191g .8 
es 12, 193 1.9 27, 407 al 
ame 117, 519 18. 1 355, 937 14.7 
wee 32, 613 5.0 85, 835 3. 5 
see 38, 796 6. 0 99, 069 - 4A 
have 12, 582 2.0 30, 915 1.3 
mae 11, 732 1.8 25, 758 Tal 
ree 12, 185 1.9 25, 405 1 
= 10, 527 1.6 26, 318 1A 
wee 8, 566 1.3 25, 094 1.-0 
ap. 3, 249 .5 7, 323 .3 
pe 67, 426 10. 4 134, 065 5. 5 
ree 197, 676 30. 5 459, 781 19.0 
ee 315, 194 48. 6 815, 718 33. 7 
eee 96, 861 14.9 520, 640 21.5 
foe 47, 540 7.3 251, 012 10. 4 
a 45, 326 7.0 218, 772 9.0 
ae 38, 292 5.9 189, 897 .8 
— 26, 296 4.0 132, 225 515 
ee 25, 530 3.9 65, 273 2.7 
a 8, 337 1.3 44, 392 1.8 
wee 4, 428 ah 23, 627 1.0 
oe 21, 745 3. 4 1038, 515 4.3 
ae 314, 355 48. 4 1, 549, 352 64. 0 
a 19, 330 3. 0 55, 696 2.3 
Bee 333, 685 51. 4 1, 605, 048 66. 3 
ae 648, 879 100.0 | 2, 420, 767 100. 0 


1 Includes 128 million cubic feet and 540 million board feet of ponderosa pine in eastern South Dakota and Nebraska. 


classes of softwoods (fig. 14). Increases in stand 
volumes were especially large in the 5- to 11-inch 
diameters. 


PLANT RESIDUES 


Wood residues from primary processing at 
sawmills and other wood processing plants provide 
an important part of the fiber supply for the pulp 
industry and a significant potential for further 
expansion of wood-based industries. 


Trends in Utilization of Plant Byproducts 


In recent years the wood-using industries have 
made much progress in utilization of the round- 
wood delivered to sawmills, veneer mills, and other 
primary wood processing plants. In 1970, an esti- 
mated 2.8 billion cubic feet of slabs, sawdust, 


veneer cores, and other similar material resulting 
from the manufacture of lumber and other wood 
products was used for pulp, particleboard, fuel, 
or other products (table 24). This represented 
about 74 percent of all such material produced. 

Use of these plant byproducts by the pulp in- 
dustry was of chief importance, almost 1.8 billion 
cubic feet (about 22 million cords) being used for 
pulp in 1970, including nearly 2 million cords of 
chip exports to Japan. Use of such material for 
pulping increased nearly 18-fold between 1952 and 
1970 (fig. 15). 

Volumes of plant byproducts used for other 
products such as particleboard, although small, 
also have increased substantially. Use of sawdust, 
slabs, etc. for industrial and domestic fuel, on the 
other hand, has declined sharply. 
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TABLE 21.—Growing stock inventories, by species and diameter classes, 1970 
[Million cubic feet] 


All 5.0 to 9.0 to 11.0 to 15.0 to 19.0 to 29.0 
Species diameters 9.0 11.0 15.0 19.0. 29.0 inches 
inches inches inches inches inches and larger 
Eastern softwoods: 
Southern pinessee se eee sees eee 74, 622 20, 988 13, 790 23, 154 11, 549 5, 006 136 
Spruceyand fir sees ea ae 17, 322 11, 199 2, 962 2, 370 637 AL Aris are aes rae dat 
White and red pines____________- 8, 348 2, 394 1, 152 2, 192 1, 364 1, 133 114 
Cypress: Hee aes Be awega a le eG 5, 034 1, 040 718 1, 545 914 655 162 
Re OC eee 2h DL a a Ce 12, 193 5, 640 2,119 2, 582 1, 180 625 46 
cog MO Wee cs ee eS as are 117, 519 41, 261 20, 741 31, 843 15, 644 7, 573 458 
Eastern hardwoods: 
Select white and red oaks________ 32, 613 8, 358 5, 148 9, 232 5, 490 3, 888 498 
Othercoaks ee oasimye alarm Hoag 38, 796 10, 364 6, 149 10, 525 6, 474 4, 644 639 
TE OK ECoy why IA LeN SY at 12, 582 3, 699 2, 143 3, 548 1, 914 1,176 103 
Hardumaplen = asian setae ee 11, 732 4, 148 1, 907 2, 840 1, 667 1, 106 64 
Ash, walnut, and black cherry___-_ 12, 185 4, 033 2, 201 3, 353 1, 683 861 54 
Wellow-=poplar sesso see a ee 8, 566 1, 692 1, 250 2, 685 1, 791 1, 053 94 
pellowabince hese ae eee a ee 3, 249 1, 038 538 835 476 332 30 
Oper a ie rare NU Elen Uae BTN EL 77, 953 27, 944 TS EIC/ 19, 250 10, 091 6, 301 629 
LNG ea La oa LGU Ratt Sve A aN 197, 676 61, 276 33, 073 52, 267 29, 587 19, 362 2,111 
Western softwoods: 
IDO sibes So a 96, 861 8, 160 5, 544 12, 406 12, 176 22, 985 35, 589 
Western hemlock.__._____-_-___- 47, 540 2, 788 2, 396 5, 765 6, 690 15, 447 14, 454 
“TRS STRESS gh ST Nee 45, 326 5, 865 3, 536 6, 999 6, 342 11, 437 11, 147 
Ponderosa and Jeffrey pines_-_-_-__- 38, 292 3, 304 2, 252 5, 340 5, 827 11, 823 9, 746 
SDIUICE ese reat ee ae ue 26, 296 2, 422 1, 656 3, 964 4,114 6, 933 7, 206 
White and sugar pines___________ 8, 337 526 416 1, 042 1, 052 2, 242 3, 0F8 
edwoodsen- sasseiulys | ML IN 4, 428 96 109 315 417 1, 079 2, 412 
Le rye a a acta I 47, 275 14, 695 6, 805 9, 043 4, 841 6, 242 5, 649 
“LING Le Se Se Le ere 314, 355 37, 858 22,715 44, 874 41, 460 78, 187 89, 261 
Western hardwoods_______________- 19, 330 5, 559 2, 755 4, 562 2, 840 2, 829 783 
PNUTES PE CIES! 2a 2 ees FIM MUN RSS yal pa 648, 879 145, 955 79, 284 133, 546 89, 531 107, 951 92, 613 


Note: Data may not add to totals because of rounding. 


Closer utilization of the roundwood delivered to 
sawmills and other plants has been made possible 
by a number of technological and economic devel- 
opments. Widespread installation of log debarkers 
and chippers at sawmills has permitted production 
of bark-free chips of high quality and relatively 
low cost compared with roundwood. Recent 
installation of chipping headrigs in sawmills has 
also helped increase chip output. New technology 
in pulping with continuous digesters has provided 
added opportunities for use of sawdust and other 
fine residues. Enactment of State laws controlling 
disposal of waste material by burning or dumping 
also has stimulated the search for uses of waste 
materials. 


Primary Plant Residues 


In spite of the rapid growth in use of the by- 
products of primary manufacture of wood prod- 
ucts, volumes of unused residues were still sizable 
in 1970. Almost one billion cubic feet (more than 


12 million cords) of material was left unused at 
sawmills and other primary manufacturing plants 
(table 24). 

About two-thirds of this unused material was 
softwoods (fig. 16). About 40 percent of this soft- 
wood volume (3.4 million cords) was chippable 
residues, that is, slabs, edgings, and other coarse 
material. Most of this volume was on the Pacific 
Coast, although there were also substantial vol- 
umes in the South and Rocky Mountains (Append. 
I, table 43). Coarse hardwood residues in the 
East totaled about 132 million cubic feet (1.7 
million cords). 

Unused sawdust and other fine residues amounted 
to 7.4 million cords in 1970. Unused plant 
residues in 1970 were largely at some distance 
from markets or in areas where supply currently 
exceeded demand. Use of residues is increasing 
rapidly, however, and it seems likely that within 
the next decade or so most of the coarse softwood 
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TABLE 22.—Ownership of growing stock and sawtimber, by softwoods and hardwoods, January 1, 1970 


Type of ownership 


National Morest... 2). tue 242..5.2ssees esse 
Otherpublic-ss5 4 6 oe Mee Re oe oe ee eee 
Horestin@ustry.se= a  ee is Seeeee 
Farm and miscellaneous private______--------.. 


Allownerships#s2222s52c2-- 222 oSes5- S22 


SAWTIMBER 


National Rorests< 522 5432355. = 52 oe ea 
Other public 42-222. nase ee ee ee 


Forest industry 


All Ownersbips] = 22-22-2221. 25% 22522222 
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GROWING STOCK 


Farm and miscellaneous private______________- 


Note: 


Total 
Volume Pro- 
portion 
Billion 
cu. ft. Percent 
217 34 
68 10 
100 15 
264 41 
649 100 
Billion 
bd. ft. Percent 
1, 022 2 
263 It 
386 16 
751 31 
2, 421 100 


Data may not add to totals because of rounding. 


STATES 


Softwcods Hardwoods 
Volume Pro- Volume Pro- 
portion portion 
Billion Billion 
cu. ft. Percent cu. ft. Percent 
200 46 
48 ual 20 9 
73 lye 27 12 
110 26 153 71 
432 100 217 100 
Billion Billion 
bd. ft. Percent bd. ft. Percent 
982 51 40 
223 12 40 8 
318 i brs 68 13 
382 20 368 71 
1, 905 100 515 100— 


TABLE 23.—Growing stock and sawtimber inventories on commercial timberland, by section and by softwoods 
and hardwoods, 1952, 1962, and 1970 } 


GROWING STOCK—BILLION CUBIC FEET 


All species Softwoods Hardwoods 
Section ares 7 
1952 | 1962 | 1970 1952 1962 1970 1952 | 1962 1970 
INorthie 20h se ees 110. 0 135. 2 lbiae 4 27.8 34. 0 39.1 82. 2 101. 2 116. 6 
Souths 222-06 At 2 130. 7 145. 0 159. 5 55a 66. 8 78. 4 75. 6 78. 3 81. 1 
Rocky Mountains_____ 89. 0 95. 8 92. 2 85. 0 91.3 87. 7 4.0 4.5 4.5 
Pacific Coast-__.__ .- 253. 5 247.9 241.5 243. 1 235. 2 226. 6 10. 4 12.7 14.8 
United States____ _- 683. 1 623. 9 €48. 9 411.0 427. 2 431.9 172) 1 196. 7 217.0 
SAWTIMBER—BILLION BOARD FEET 
North’: 2222-2222. 2222 246. 3 290. 7 231.9 58. 9 69. 2 80.1 187.4 221.5 251. 8 
Souths ee eae Sata 391.1 434. 9 483. 8 185. 6 230. 4 275.9 205. 5 204. 5 208. 0 
Rocky Mountains__ __ 378. 1 390. 9 364. 4 369. 2 881.3 355. 1 8.¢ 9.6 9.3 
Pacific Coast__.__ _-_- 1, 396.5 | 1,313.8 | 1,240.6 | 1, 365.2 | 1,274.6 | 1, 194.2 31.3 39. 2 46. 4 
United States______- 2,412.0 | 2,430.3 | 2,420.8 | 1,978.9 | 1, 955.5 | 1,905.3 433. 1 474. 8 515. 5 


1 Data may not add to totals because of truncating. 
Note: Data for 1952 and 1962 differ from data pub- 


lished in earlier reports because of adjustments based on 


newer information from remeasured Forest Survey plots. 
Data for all years are “‘trend level’’ estimates. 
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Timber inventory, by diameter class, Disposal of plant residues, 1952-1970 
1952 and 1970 
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residues, and a substantial part of the fine residues, —_—_ United States 
will be utilized for pulp and particleboard. 
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Secondary Plant Residues 


In addition to unused residues at sawmills 
and other primary wood processing plants, Figure 16 
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TaBLE 24.—Residues at primary wood processing plants in the United States, by species group and use 
7 1970 


[Million cubic feet] 


All species Softwoods Hardwoods 
Item SRS NB AAS AS a) a ed See 
Volume Percent Volume Percent Volume Percent 

Wisco btorsmilp meas oammyeeei Sye  t 11, a 46. 6 1, 514 49. 9 259 TB Se7 
Wsediforsuclas epee ee ee Sis Ss ee 726 19. 1 599 19. 7 127 16. 5 
Wsediifor other products) 222. 22522). 2 222s 313 8. 2 241 7.9 72 9. 4 
HNIM OHSTSSs ph Sls Rea es Fa op 2, 813 73.9 2, 354 Uloe) 459 59. 6 
Unused Saag hee, Sahn Ec RR ONIN sc ic 
WOaT Se Mp ee aye Matte Me clay a iat LA | Tha) hott. ot 402 10.6 270 8.9 132 2 
Hine auL sa meus MoU oe eit die ie 591 OO 412 13. 6 179 23. 2 
MO taller use cl epee eeiecrste wey ve wa ree )S) 993 26. 1 682 2225 311 40. 4 
Motalbresidues!s seamen Wei i 2, 806 100. 0 S106 LOOLOL INN) ln77z0 100. 0 


Source: Forest Survey surveys of wood processing plants. 
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sizable quantities of shavings, trimmings, and 
other residues are generated at secondary wood 
manufacturing establishments producing mill- 
work, hardwood dimension and flooring, pre- 
fabricated structures, pallets, and a wide variety 
of other products. These secondary plants are 
mainly small and widely distributed, with many in 
eastern population centers. 

Although statistics on amounts of byproducts 
generated and used at secondary manufacturing 
plants are not generally available, a study of 
establishments in the Midwest * disclosed a total 
production of close to 241 million cubic feet of 
material which was disposed of as follows: 


Disposal Percent 

Piberproducts: —_{2=- =o eet see Ie = 
Invdustrialttueleen.. @ a2 eae eee 28 
Domestic-fuels 22 eos ee ec ac eee 2 
Miscellaneous 22222 Ses es iste eee 24 
Burned or dumped as waste--_--_---------- 34 
Ota) Seen ncaa ie ae eee eee 100 


This limited sample suggests that total produc- 
tion of secondary plant byproducts in the United 
States in 1970 may have approximated 900 million 
cubic feet. Possibly 100 million cubic feet of this 
material was used for particleboard, or other 
products. These uses are expected to increase 
somewhat, although opportunities for expansion 
are apparently less promising than for primary 


4 Carpenter, Eugene M. Wood residues—a cost or a 
market potential? Woodworking and Furniture Digest 
73(1), 3 p. June 1971. 
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plant residues in view of the character and scat- 
tered location of secondary residues. 


Bark Residues 


Volumes of bark accumulated at sawmills and 
other primary processing plants, based upon 
limited studies and informed judgment, amounted 
to roughly 2 billion cubic feet in 1970. Most of 
this sizable volume of material represented a waste 
disposal problem, as indicated by the following 
estimates: 


Disposal Percent 

Used for industrial fuel including charcoal_________ 23 

Used for domestic fuel or given away_____________ 4 

Used for-fiber products= 3-2 22 ee ee 1 

Used for miscellaneous purposes_-____------------- 3 

Burnedortdumped sa ae So eee ee eee eee 69 
Total. 5 2 Oe 2a eye ee ne ee oN 100 


Environmental considerations have added ur- 
gency to the search for economic uses for the large 
amounts of unused bark. Some progress has been 
made in developing markets for bark as soil 
amendments, mulches, livestock bedding, and 
charcoal.’ Rising costs for fossil fuels may also 
increase the attractiveness of bark, as well as 
other wood residues, as a source of energy. Some 
quantities of bark may also be incorporated in 
certain types of particleboard and _ other 
fiberboards. 


5 Mater, Jean. How to turn bark into dollars. Wood and 
Wood Products 74(1):31-32, 38. 1969. 
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This chapter presents estimates of potential 
supplies of timber products from U.S. forests 
during the next half century under the assumption 
that forest management efforts will continue at 
approximately 1970 levels. 

An initial set of basic projections of timber 
supply was first developed based on the further 
assumptions (1) that timber harvesting would be 
related to prospectively available growth of 
timber, or in the case of public lands to allowable 
harvests, and (2) that areas of commercial timber- 
land will decline somewhat as a result of increasing 
use of forest lands for nontimber purposes. 

A second set of projections is also included to 
indicate supplies of softwood sawtimber con- 
sidered likely to be available for harvesting with 
different price levels. These economic supply 
projections were based in part upon the base 
projections of softwood sawtimber supplies that 
might be physically available and judgments as 
to timber operability, utilization potentials, and 
owners’ willingness to sell timber at various price 
levels. It is recognized that higher prices for 
timber products should also lead to increased 
investments in timber growing but it is estimated 
that this would have only limited effects on 
available roundwood supplies during the projec- 
tion period used in this study. 

The projections of timber supplies in this and 
the following chapter should be regarded as 
conditional statements of roundwood supplies 
likely to be available in the future if the specified 
assumptions as to level of management, timber 
harvesting practices, area of available timberland, 
and other factors are actually realized. It is of 
course apparent that many alternative projections 
could be made depending on assumptions as to 
to these key variables. 

Also, as in the case of demand projections, 
cyclical variations in availability of timber 
supplies could be significant, and differences 
between projections and actual supplies in the 
future could become progressively greater as the 
projection period lengthens. Factors such as 
environmental limitations, and impacts of non- 
timber uses on timber supplies, have been con- 
sidered in this analysis but unforeseen changes 
in these factors could also have additional impacts 
on availability of timber for industrial use. 

In the last chapter of this report the timber 
supply projections developed in this and the 
following chapter are compared with the pro- 
jections of timber demands developed in Chapter 
V. This comparison is designed to provide an 
indication of prospective relationships between 
timber supplies and demands, related price 
implications, and changes in forestry programs 
that might be adopted to achieve various 
forestry goals. 

Estimates of prospective timber supplies have 
been developed for a 50-year period—a very 


long period in the light of the many uncertainties 
associated with management and response of 
forests and forest users to changing conditions— 
but a short period in the life of most commerical 
timber stands. 


1970 LEVEL OF FOREST MANAGEMENT 
DEFINED 


The average amount of forest management 
activities prevailing in the 1960’s has been assumed 
to represent the ‘1970 level of management.” 
In most respects the general intensity of timber 
management in 1970, as indicated in this section, 
was not greatly different from the average of 
recent years. This management level is intended 
to provide a base Jevel for judging the future 
outlook with and without intensification of 
timber growing and utilization. 

Forest management includes a variety of 
activities—protection against fire, imsects and 
disease, reforestation, stand improvement, thin- 
nings, and harvesting practices to assure desirable 
regeneration. Related to these on-the-ground 
measures are additional activities in forestry 
research, technical assistance to landowners and 
operators, and general educational activities. 

These management activities directly influence 
future timber supplies through their effect on 
such variables as rates of establishment of seedlings 
and related additions to forest growing stock, 
rates of diameter growth, tree mortality, and 
the amount and distribution of timber removals 
by diameter and tree classes. 

Estimates for these variables in each forest 
region, and relationships to factors such as stand 
density and composition, were obtained from 
forest inventory plots taken mostly during the 
1960’s. Thus the variables used in developing 
the projections of timber supplies shown later in 
this chapter largely reflect the timber culture, 
protection, and utilization levels and practices 
of this period. 


Forest Fire Control 


The most widespread forestry practice in the 
United States, and in many ways the most 
important and effective historically, is organized 
protection against wildfire. 

Expenditures—Direct expenditures of Federal 
and State forestry agencies, and private coop- 
erators for organized programs of control of 
wildfires approximated $200 million in 1970 
(table 25 and fig. 17). In terms of constant 1967 
dollars, direct expenditures for fire prevention 
and control increased about 30 percent between 
1960 and 1970. Expenditures per acre in 1970 
averaged about 22 cents per acre protected. 
Federal fire control organizations averaged about 
16 cents per acre protected and State and private 
fire control organizations about 32 cents per acre. 
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Forest area burned and fire control expenditures 


MILLION ACRES 
EXPENDITURES (millions of 1967 dollars) 


» oe 0 
1950 1954 1958 1962 1966 1970 


Figure 17 


TaBLE 25.—Reported expenditures for forest fire 
protection, 1950-71" 


[Million dollars] 


Total 
National Other State 
Year Forest. Federal and 
private 2} Current | 1967 
dollars | dollars 
1950___ 7 1 29 37 66 
1951___ 6 1 32 39 64 
1952___ 10 1 36 47 75 
OBR 7 1 38 46 72 
1954___ 13 1 39 53 81 
1955s == 12 1 39 52 OC 
1956___ 19 2 42 63 88 
NO /e oes 23 2 45 70 93 
1958___ 23 4 52 79 102 
1959___ 29 7 54 90 113 
1960___ 39 7 57 103 126 
1961___ 55 8 61 124 149 
1962___ 58 9 65 132 156 
1963___ 41 8 67 116 133 
1964___ 39 9 73 121 134 
1965___ 43 10 A 130 140 
1966__- 42 9 86 137 142 
1967___ 54 17 91 162 162 
1968___ 75 19 96 190 181 
1969__- 53 25 101 179 159 
1970___ 58 29 114 201 164 
1971 3__ 113 39 125 277 213 


‘Includes funds appropriated for prevention, presup- 
pression and suppression of forest fires. Does not include 
additional expenditures for hazard reduction such as slash 
burning and prescribed burning, and unreported expendi- 
tures by counties, private operators and others. Such 
expenditures were roughly estimated at $25 million in 
1960 and $120 million in 1970. 

* Cooperative forest fire prevention and control expendi- 
tures under Clarke-McNary Law, Section 2. 

3 Preliminary. 


Source: U.S. Department of Agriculture, Forest Service 
and cooperating agencies. 


Additional unreported expenditures for hazard 
reduction, such as slash disposal and prescribed 
burning,! plus other protection efforts not included 
in organized programs amounted to an estimated 
$120 million in 1970. Thus total direct and indirect 
outlays for fire control and hazard reduction in 
1970 amounted to about $320 million. 

The area protected against wildfires by organized 
fire control programs has gradually risen to a total 
of about 973 million acres in the contiguous States, 
plus some 248 million acres in interior Alaska 
(table 26). Areas protected include nearly all the 
496 million acres classed as commercial timberland, 
most of the 270 million acres of noncommercial 
forests, and approximately 170 million acres of 
nonforest watershed and intermingled nonforest 
land in the contiguous States. As of 1970, estimates 
of protection agencies indicated there were some 
56 million acres of rural lands still not receiving 
organized fire protection. 

Areas burned.—In contrast to the continuing 
rise in protection expenditures, there has been no 
pronounced trend in forest area burned by wildfires 
during the past 15 years. Areas burned during this 
period were of course only a fraction of fire losses 
in earlier decades. 

Total areas reported burned in the contiguous 
States during the 1960’s averaged about 3.9 
million acres annually (table 26 and fig. 17). This 
included both forest and nonforest lands in areas 
such as southern California, and both protected 
and unprotected areas. Areas burned have fluc- 
tuated widely from year to year. 

Commercial timberlands burned during the 
1960’s—of key importance for timber supply 
analysis—averaged about 1.3 million acres an- 
nually. About 6 percent of this burned area was 
National Forest land; the remaining 94 percent 
was private and other public land. Areas burned 
annually during the 1960’s averaged about 0.25 
percent of the total area of commercial timber- 
land, with rates varying from 0.08 percent of the 
commercial timberland in National Forests to 
0.35 percent on other ownerships. 

In spite of increasing protection expenditures, 
the number of fires starting annually has continued 
to average about 120,000 per year. As in the case 
of area burned, rising expenditures for fire preven- 
tion and control have in effect been offset by 
greater risks stemming from improved access and 
greater public use of forest areas. 

Future trends—Comparison of the relatively 
stable trend in areas burned by wildfires in the 
1960’s with the rising trend in control expendi- 
tures suggests that continuing increases im fire 
control expenditures may be necessary to prevent 
increases in area burned. Risks of fire continue 


1 Cooper, Robert W. The pros and cons of prescribed 
burning in the South. Forest Farmer 31(2):10-12, 39-40. 
November 1971. 
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TABLE 26.—Areas protected from forest fires, and areas burned, 1950-71 


Area burned 2 


Area 


Year protected ! 


Protected areas 


Unprotected 
Total areas it 
Total Total Commercial 
forest land timberland 
Million acres Thousand acres Thousand acres Thousand acres Thousand acres Thousand acres 

Average, L9O505592 $e. | Lele loess ee 8, 377 2, 930 2, 375 n.a. 5, 447 
W960 sera ee es ate 633 4, 452 2, 505 1, 709 n.a. 1, 947 
1961 sae eteasce 688 3, 036 1, 428 847 n.a. 1, 608 
TOG 2 emer pe bee 644 4, 050 1, 887 1, 349 1, 254 2, 163 
HOG See e ee eae: 652 7, 105 3, 301 2, 562 2, 440 3, 804 
IO GAS pee eta 863 4, 194 1, 861 1, 288 LL D7 2, 333 
NOGO ee ee 883 2, 645 1, 345 960 894 1, 300 
011 GY «ape ae 880 3, 899 2, 498 1, 660 1, 413 1, 401 
LO Gee eee ee 887 4,571 2,181 1, 510 1, 363 2, 390 
VWOGS2 ieee vy Se 890 3, 263 1, 869 1, 260 1, 069 1, 394 
LOGO: nate ae a ta 918 2, 582 1, 587 1, 099 968 995 
OOS eee 916 3, 165 2, 146 1, 449 1; 131 1, 019 
go 7 Ie eee, ae 973 3, 232 2, 499 1, 499 1, 397 753 
Annual average, 

1960-70_______-__- 805 3, 906 2, 055 1, 427 1, 284 1, 850 


1 Areas under organized public and private programs. 
Includes some nonforest watershed and other intermingled 
nonforest areas. Excludes Interior Alaska with protected 
area in 1971 of 248 million acres. 

2 Excludes areas burned in Interior Alaska; this averaged 
0.5 million acres annually in the period 1960-70. 


to increase as a result of greater accessibility of 
forest lands and rapidly increasing public use of 
forest areas. As an alternative, further develop- 
ment of technology through continuing research 
efforts and other measures such as increased pre- 
scribed burning and closer timber utilization could 
help offset increases in fire risks. 

The level of area burned is related to the rates 
of mortality that were used in developing the tim- 
ber supply projections presented below. In spite 
of increasing fire risks, it has been assumed for 
this analysis that improved technology will help 
avoid an increase in mortality rates with continu- 
ance of fire control expenditures at 1970 levels. If 
this is not achieved prospective timber supplies 
shown by the base level projections in this chapter 
could be somewhat overstated. 


Insect and Disease Control 


Expenditures for pest control during the period 
1960-70 averaged about $12 million annually 
(table 27). About 87 percent of these funds were 
provided by the Federal Government and 13 
percent by cooperating States and/or private 
organizations. 

The major part of the funds provided for pest 
control have been used to abate epidemic losses in 
western regions, for example, where attacks of 


3 Preliminary. 


Source: U.S. Department of Agriculture, Forest Service, 
based on reports from State Foresters and other protec- 
tion agencies. 


TasLE 27.—Exrpenditures for forest pest control, 
1960-71 


[Million dollars] 


United States 
Na- Private total 
Year tional Other | and other 
Forest | Federal | public 

Current 1967 

dollars | dollars 
1960__ 6. 2 0. 4 15 8.1 9.9 
1961__ 6.5 4 15 8.4 10. 1 
1962___ 8. 0 ays 2:1 10.8 D7 
1963___ 11.6 #8 3.4 15. 8 18. 2 
1964___ 8.9 1.0 25 12.4 13. 8 
1965___ 8. 6 2 2.2 12. 0 12.9 
1966___ 9.9 12 2.6 137 14, 2 
1967___ Oe 1: 2 2.8 14.1 14.1 
1968___ 10. 0 .8 2.9 L370. 13. 0 
1969___ 10.59 9 2.9 13.9 12.4 
1970___ Ted Hl. 2.8 Tlee2 9.3 
1971. 9.3 PH 3e lS 7 10. 5 


Source: U.S. Department of Agriculture, Forest Service 
and cooperating agencies. 


bark beetles, spruce budworm, the Tussock moth, 
and other pests are often heavy in old-growth 
stands of that area. Major expenditures were 
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also made in prior years for control of blister rust 
in western white pine stands but these efforts to 
control this important disease were not con- 
sidered sufficiently effective and this program 
consequently was largely phased out during the 
1960’s. 

In the South recent expenditures for pest con- 
trol have been mostly for locating and controlling 
bark beetles, the most damaging insect in this area. 
Some control programs are directed against other 
bark beetles, tipmoths, sawflies, pales weevil, leaf 
miners, and other insects. Attention is also being 
given to control of insects which damage cones 
and seeds, particularly in seed orchards. Diseases 
such as fusiform rust on loblolly and slash pine, 
brown spot, littleleaf disease, and fomes annosus 
also cause serious mortality. Control methods are 
available for fomes annosus, and tree breeding for 
genetic resistance offers a strong possibility for 
controlling fusiform rust in the future. 

In the North efforts have mainly been concen- 
trated on control of such destructive agents as 
white pine blister rust, the gypsy moth, oak wilt, 
the spruce budworm, and jack-pine budworm. 


Reforestation 


Planting of forest trees increased sharply dur- 
ing the 1950’s from about one-half million acres 
to a peak of 2.1 million acres during the height 
of the Soil Bank Program in 1959 (table 28 and 
fig. 18). Planting declined sharply in the early 
1960’s to about 1.3 million acres then trended 
upward again. The average area planted during 
the decade of the 1960’s approximated 1.5 million 
acres—about 50 percent higher than the average 
for the 1950’s. 

Accurate data are not available on survival of 
trees planted but field estimates suggest an aver- 
age survival rate of around 85 percent in the South 
and 70 to 75 percent in the West and the North. 
Estimates of State Foresters indicate some con- 
tinuing improvement in current survival rates, 
particularly where complete site preparation pre- 
cedes planting or direct seeding. 

In addition to these planting efforts, site prep- 
aration for natural regeneration covered an esti- 
mated 250,000 acres annually during the 1968-70 
period. 

Planting by section and ownership.—Planting in 
the South has accounted for about 60 percent of 
the total area recently planted or direct seeded in 
the United States, or an average of about 0.9 
million acres annually during the 1960’s (table 28 
and fig. 18). Areas planted in this region declined 
sharply in the early 1960’s but has shown some 
upward trend in recent years. Planting in the 
North and Pacific Coast States each accounted 
for approximately one-fifth of recent plantings. 

Planting on farm and miscellaneous private 
lands accounted for a major part of the total area 
planted or seeded during the 1950’s, particularly 


Area planted and direct seeded, by ownership class 


2.5 


MILLION ACRES 


~\ other private 


forest industry \ 
national 


1950 1954 1958 1962 1966 1970 


MILLION ACRES 


Figure 18 


during the period of the Soil Bank program when 
payments were made for cropland retirement. In 
the 1960’s, however, planting on these ownerships 
declined sharply, while planting on forest industry 
lands climbed to over half the total reforestation 
program. 

For the decade of the 1960’s industrial and 
farm and miscellaneous private owners each 
averaged about 37 percent of the total planting 
effort. About 15 percent of the area planted in the 
1960’s was in National Forests, and 9 percent in 
other public ownerships. 

Artificial versus natural regeneration.—Planting 
and seeding of forest trees, although substantial, 
has covered a relatively small part of the area 
harvested annually. Forest owners still rely on 
natural regeneration to restore most stands after 
logging, and in a large part of the United States 
this is an effective and economic method of 
regenerating forest cover. Exact data are not 
available on the area of forest land harvested 
annually in the United States but this might 
amount to as much as 8 million acres per year, 
including both partial and complete harvesting of 
timber. 

Only part of the 1.5 million acres planted 
annually during the 1960’s was on recently logged 
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TABLE 28.—Areas planted and direct seeded by section and ownership class, 1950-71 


[Thousand acres] 


Section Ownership class 

Total 

Fiscal year United 
States Rocky National Other Forest | Farm and 
North | South |Mountains| Pacific Forest public industry | miscellane- 
ous private 
1950& 222: = 2S 488 137 285 15 52 45 54 153 237 
105i = 2 h2 See 453 164 245 15 29 46 49 106 253 
[O5 22 SSA ae 520 191 250 15 63 50 67 143 260 
1K? Jas ele ee aS 710 212 420 17 60 53 89 217 352 
19542 ee 808 236 506 17, 49 54 70 265 419 
1055 nee ates 779 242 482 5 51 56 72 239 413 
10 5G mere 886 235 574 vi 70 61 84 257 484 
19 5 (ee ee 1, 138 258 782 7 91 85 86 311 657 
195852252 ase 254 1, 533 285 1, 080 7 161 89 119 370 955 
1Q592 Soa eee 2,117 283 1, 642 13 179 112 123 417 1, 465 
1OGQE=ae Seca es 2, 100 308 1, 567 14 212 134 130 521 a ies 3155 
1961 1, 761 302 1, 205 18 235 163 140 588 870 
19622322 es 1, 366 270 816 POE 253 198 151 443 573 
1OG3b. = Le ee ® 1, 325 270 798 37 221 221 151 467 486 
1964___________- 1, 313 269 756 42 246 208 161 485 460 
96D eee 1, 285 268 708 64 245 233 136 455 461 
1966_______-___- 1, 281 265 696 69 251 237 144 475 425 
IK?) iy Sao ee ee 1, 373 245 769 65 294 257 132 527 457 
196822222222 1, 439 281 795 69 294 269 128 604 437 
196925 352s apes 1, 481 250 808 73 300 257 127 681 367 
1O7O022 2 2222225 1,577 225 925 70 357 261 131 763 422 
LO UMS 2 See 1, 667 271 1, 002 84 310 267 124 895 381 
1960-70 Average_ 1, 477 268 895 50 264 222 140 545 570 
Percent of total_ 100 | 18 61 | 3 18 15 9 37 39 


Note: Data may not add to totals because of rounding. 
Source: U.S. Department of Agriculture, Forest Service, and cooperating agencies. 


lands. In many areas planting of abandoned 
fields no longer used for crops or pastures made up 
a major part of the total planting effort. Thus in 
South Carolina roughly half of the area planted in 
the 1960’s was estimated to be on former crop or 
pasture land. On the other hand, on National 
Forests and other ownerships in the West a major 
portion of the planting has been on recent cutovers, 
with some limited planting of old burns and cut- 
overs and some replanting of areas difficult to 
regenerate. 

The scale of current planting efforts may be 
further illustrated by comparison with the total 
area of commercial timberland. Thus for the 
decade of the 1960’s, areas planted comprised 
about 8.3 percent of the commercial timberland 
owned by forest industries, 3.1 percent of non- 
industrial private ownerships, 2.3 percent of 
National Forest lands, and 1.9 percent of other 
public holdings. 

For many years practically all artificial reforest- 
ation involved planting of seedlings raised in 


nurseries. In recent years, however, effective 
methods have been developed for direct seeding of 
species such as longleaf pine and Douglas-fir. 
Direct seeding consequently increased from 8 
percent of the total area planted in 1960 to 15 
percent in 1971, that is, about 243 thousand acres. 
Almost half of the direct seeding effort in 1971 was 
in the South, about 40 percent in the Pacific 
Coast States, and one-tenth in other sections. 
Three-fourths of the area direct seeded was on 
forest industry lands and the remainder on public 
ownerships. 

Environmental constraints on use of persistent 
pesticides could result in some decline in future 
direct seeding programs unless more effective 
means of controlling rodents and other pests can 
be developed. 

Reforestation costs—Costs of planting and seed- 
ing approximately doubled during the 1960’s, 
according to data for the National Forests. Such 
increases in costs wele attributable to such factors 
as higher labor costs, the increasing need for site 
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preparation, and a shift from easily planted areas 
to more difficult planting sites. Further increases 
in costs are considered likely unless offset by 
improved technology from research and develop- 
ment. 

Planting costs vary widely by section and local 
area, depending on planting conditions and the 
need for site preparation or drainage operations. 
Assuming an average planting cost of $50 an acre 


in 1971 and areas planted as indicated in table 28. 


would point to a total national investment for 
tree planting in that year of roughly $85 million. 


Timber Stand Improvement 


Stand improvement practices include such 
measures as deadening inferior hardwoods and 
precommercial thinning of young stands. For the 
period 1968-70, estimates indicate about 1.4 
million acres were treated annually—that is, only 
one-third of one percent of all commercial timber- 
lands in the United States.? This is estimated to 
be somewhat less than areas treated in the early 
sixties and late fifties. 

TSI by section and ownership.—A major part of 
the reported stand improvement efforts have been 
concentrated in the South, particularly on lands 
operated by forest industries. Distribution of this 
reported TSI work is shown by the following 
tabulation of average areas treated annually in 
the period 1968-71: 


By region 

Thousand 
Region acres 
SOUL he sete eg hee Seah ten nie 856 
IN OT Cine Seah al 2k eR: SEM at 202 
Rocky Mountain 99 
LER bits eS RE ee ee Seer ile eee 256 
ALON RA lesen dae Sa al AE ZS i ee 1, 413 

By ownership 

Thousand 
Ownership acres 
IN2tOn AIRE Ones (eae eae area 319 
Otherspublic sae eee Oe Sa ETE ie 100 
Horestpin dustry eee ee 604 
Farm and miscellaneous_______________ 390 
DRO al ose AB ae 1, 413 


TSI costs—Timber stand improvement costs 
per acre on National Forests approximately 
doubled between 1960 and 1970, due primarily 
to rising labor costs and more intensive treat- 
ment. Costs have varied considerably according 
to method and degree of stand treatment. Assum- 
ing an average of $18 per acre in 1970, total 
annual investments in timber stand improve- 
ment for all ownerships in the United States 
are estimated to have approximated $25 million. 


7 U.S. Department of Agriculture. USDA Forestry 
Planning Committee Annual Accomplishment Reports. 
Processed. 


Additional cultural measures not classed as 
stand improvement include commercial thin- 
nings or other intermediate cuts that produce 
merchantable material, improved harvesting prac- 
tices, and prescribed burning. These measures 
are being increasingly adopted, especially on 
industiial and public holdings, but estimates of 
areas covered are not available. 


Fertilization 


Forest fertilization to date has been quite 
limited and there is still uncertainty about physi- 
cal gains that might be realized, environmental 
impacts, and the costs and financial benefits of 
fertilization. However, experience to date is highly 
promising. Forest fertilization by 1969 amounted 
to an estimated 60,000 acres of forest land on the 
Pacific Coast treated with nitrogen fertilizers. In 
the South areas fertilized through 1970 totaled an 
estimated 180,000 acres. By 1971 forest industries 
were reported to be applying fertilizer to nearly 
150,000 acres annually. Good response has been 
reported in the South from addition of nitrogen in 
older stands and phosphorous in poorly drained 
pe flatwoods of the Gulf and Atlantic Coastal 

ain. 


Assistance to Forest Landowners 


Forestry accomplishments in on-the-ground 
measures, including planting, stand improvement, 
timber harvesting, improved utilization, and other 
practices can be attributed in considerable part 
to educational, technical assistance, and cost- 
sharing programs of public and private forestry 
agencies. Assumptions as to these programs con- 
sequently also influence supply projections. 

Technical assistance provided forest landowners 
and operators by Federal and State agencies in 
1971 cost $24.1 million. In terms of constant 
dollars, this program more than doubled between 
1950 and 1970, as shown in figure 19. Numbers of 
foresters providing service to forest landowners 
and timber operators steadily increased over the 
years to nearly 1,600 in 1970. 

Cost-sharing assistance provided under the 
Agricultural Conservation Program of the Federal 
Government amounted to about $6 million in 
1970. As shown in figure 19, during the 1950’s and 
1960’s cost-sharing assistance fluctuated widely 
from less than $3 million annually during the 
earlier years to a peak of nearly $23 million during 
the Soil Bank program of 1957-62. In this period 
tree planting set new records (fig. 18). Most cost- 
sharing assistance has been for tree planting, with 
smaller expenditures for timber stand improve- 
ment and other practices. 


Forestry Research 


Supporting the action programs of forest man- 
agement and protection described above is a pro- 
gram of public and private forestry research that 
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has steadily expanded in recent years. As shown in 
table 29, total expenditures for forestry research 
in 1970 amounted to an estimated $208 million. 
In terms of constant dollars, research expenditures 
increased about 65 percent during the decade of 
the 1960’s. 


TasLe 29.—Erpenditures for forestry research, by 
agency, 1960-71 


[Million dollars] 


Total 
Forest Forest 
Year |Service!} State ! | industry ? 

Current | 1967 

dollars | dollars 
1960___ 16 2 66 84 103 
1961___ 19 4 69 92 110 
1962___ 19 3 75 97 114 
1963___ 26 5 80 111 127 
1964___ 28 4 83 115 124 
1965___ 36 n.a. 89 3135 145 
1966___ 34 8 101 143 148 
1967___ 39 13 97 149 149 
1968___ 40 12 115 167 159 
1969___ 40 18 137 195 175 
1970___ 49 16 143 208 170 
19712 -2 52 20 3170 3222 170 


1 Includes research on timber and nontimber uses of the 
forests and on utilization of timber products; other Federal 
and private university expenditures not included. 

2 Includes mainly research and development in the 
forest industries. Related research on equipment, ad- 
hesives, etc., in other industries not included. 

3 Estimated. 


Sources: National Science Foundation. Research and 
development in industry. Surveys of Science Resources 
Series, Annual; and U.S. Department of Agriculture, 
Forest Service and Cooperative State Research Service. 


A major part of the public research effort is 
aimed at improving the technology of forest land 
management—for timber and for related resources 
such as water, range, wildlife, and recreation. Such 
research to date has led to substantial improve- 
ments in equipment and techniques relating, for 
example, to fire prevention, control, and prescribed 
burning. At least partial control of various insects 
and diseases is now being achieved as a result of 
past investigations. Studies of genetic improve- 
ment of forest planting stock has led to practical 
techniques of seed selection and other measures to 
obtain more productive plantations. Research on 
cultural measures and harvesting practices also is 
pointing the way to increased wood yields and 
incomes from forestry investments. 

Continuation of the programs of forestry re- 
search at the 1970 level can be expected to result 
in continued improvements in available technol- 
ogy. In developing the projections of timber supply 
presented in this chapter some allowances were, 
therefore, made for improved technology, as in 
the case of forest fire control where it was assumed 
that rising hazards would be offset by better 
techniques of prevention and control. 

However, all technological improvements that 
might result from on-going programs of research, 
such as genetic improvement for example, cannot 
be foreseen. To this extent the projections of 
prospective timber supplies in this analysis may 
be conservative. 

Part of the public research and most of the 
private research conducted by the forest industries 
and by related industries which produce equip- 
ment and supplies for the forest industries is 
directed toward problems of timber utilization. 
This research relates, for example, to improve- 
ments in technology for production of logs and 
other roundwood, improvements in processing 
roundwood into lumber, pulp, and other products, 
and more efficient use of wood materials in manu- 
factured products and in construction. 

In the analysis of timber demands presented in 
Chapter V of this report, estimates were made of 
possible impacts on timber demands of on-going 
research relating to use of timber products and 
competing materials. Estimates also were made of 
potential applications of improved technology that 
would extend timber supplies by closer utilization 
in the forest, and by increasing output of lumber, 
pulp, or other production per unit of roundwood 
used. 


Other Forestry Measures 


In addition to the forest protection, manage- 
ment and research activities described above, en- 
tailing expenditures of nearly $700 million in 1970, 
a number of other forestry and related activities 
also influence timber supply. 

Thus road construction and maintenance re- 
quire major expenditures both by public agencies 
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and by the forest industries for logging operations 
and forest administration. Expenditures for roads 
on National Forests in 1970, for example, totaled 
about $180 million (plus $112 million of timber 
purchaser construction and maintenance). Sub- 
stantial outlays for roads were also made on other 
Federal and State forest lands, on those portions 
of the Federal, State, and county highway systems 
that have local impacts on forestry activities, and 
on private forest holdings. 

General administration of forestry operations 
of both public and private forest owners and 
forestry agencies involve additional expenditures 
that have not been evaluated in this study. 

Tax provisions of the Federal and State Gov- 
ernments include certain financial benefits to 
owners of timber properties. Thus the Internal 
Revenue Code generally permits treatment of 
income from the sale and cutting of timber as 
capital gains rather than as ordinary income and 
this is believed to have been a significant induce- 
ment to invest in planting and other forestry 
practices. 

Some 35 States have enacted special forest 
tax laws to modify State and local property taxa- 
tion of forest lands and timber in order to encour- 
age improved forest management. However, most 
of these special laws have been of relatively 
limited application. 


FOREST AREA ASSUMPTIONS FOR 
PROJECTIONS 


Over the past several decades additions to the 
area of commercial timberland in the United 
States exceeded losses, with a resulting rise in the 
area of commercial timberland to about 508 million 
acres around the year 1962 (table 30). Gains in 
forest areas were largely the result of natural or 
artificial reseeding of abandoned farm lands. 
Losses of forest land stemmed from a wide variety 


of changes in land use, including withdrawals of 
land for parks and other recreation areas, urban 
development, cropland expansion, highways, res- 
ervoirs, and other nontimber uses. 

During the 1960’s the upward trend in com- 
mercial timberland area was reversed. More and 
more private forest properties have been acquired 
and developed for second homes or other recrea- 
tional uses. Public lands have been withdrawn and 
other areas acquired from private owners for 
public recreation use. Throughout the country 
forest lands have been engulfed by urban sprawl. 
Extensive areas have also been cleared for agri- 
culture, whereas additions to forest land from 
abandoned crop and pasture lands have been 
declining. 

It has been assumed in developing the supply 
projections shown in this chapter that the area 
of commercial timberland will continue to de- 
cline over the 1970-2020 period by roughly 5 
million acres per decade—or a 5 percent reduction 
for the 50-year period (table 30). Rates of area 
reductions were assumed to differ somewhat by 
region and by ownership. 

These projections of commercial timberland 
areas are intended only as reasonable possibilities 
of future changes. With different area assump- 
tions, projections of timber supplies could be 
roughly adjusted by applying the same percentage 
change to both area and supply projections. 

In the case of National Forests and other public 
lands, it is quite possible that some additional 
areas beyond a 5 percent reduction as shown in 
table 31 may be removed from the timber supply 
base in the future. After the 1970 compilation 
was completed certain areas were selected for 
study as possible additions to the wilderness sys- 
tem, and some or all of these could be perma- 
nently reserved from cutting. These include some 
11 million acres of the 56 million acres of roadless 
areas in the National Forests. Environmental 


TABLE 30.—Area of commercial timberland in the United States, by section, 1952, 1962, and 1970, with 
projections to 2020 


[Million acres] 


Projections 
Section 1952 1962 1970 
1980 1990 2000 2020 
INO Tb yetet ese Al ne Paya th ree pea de ating al Sole 170. 2 5s 177.9 176. 3 174. 7 173. 1 169. 8 
PSLOMUN Oech a atin aS I Ee ee eee Lee a 192.1 199. 9 192. 5 191.1 189. 7 188. 3 185. 5 
WockyaNiountainss. see. = eee yen eee ee oe 63. 9 64. 6 161.6 60. 5 59. 3 58. 3 56. 0 
ACI CRG OAS Layee mk ee eee teen Pari) eae OO 68. 8 68. 5 2 67. 6 66. 5 65. 5 64. 7 63. 4 
Total United States_...__.__-___--_-22-..2 495. 0 508. 1 499. 7 494. 4 489. 2 484. 4 474. 7 


1 Includes 5 million acres of National Forest land in the 
Rocky Mountains not considered in projecting timber 
supplies. These include small patches and stringers of 
productive forest land isolated from markets, areas too 


unstable to harvest with current technology, and lands 
where nontimber uses predominate. 

2 Includes 1.1 million acres in Hawaii not considered in 
projecting timber supplies. 
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TABLE 31.—Area of commercial timberland, by owner class, 1952, 1962, and 1970, with projections to 2020 


[Million acres] 


Projections 
Owner class 1952 1962 1970 
1980 1990 2000 2020 
National orest®: 280.222. ea ete eo ee aa 93. 1 94.9] 191.9 91. 2 90. 3 89. 2 87. 4 
Other"*publice!se4 le 2s 33 ea ea ae 46. 1 44, 4 44,2 43. 5 43. 1 42.7 41.9 
Rorestiindusthry= 922 S2 eee eee eee 59. 5 62.5 67.3 68. 4 69. 5 70.7 72.9 
Farm and miscellaneous private_______-_---------- 296.2 | 306.4 | 2296.2 | 291.2] 286.3] 281.8 272. 6 
AUN OWN ETS = 22 soo Sse ee ee ees es 495. 0 508. 1 499.7 | 494.4] 489.2] 484.4 474.7 


1 Includes 5 million acres of National Forest land in 
the Rocky Mountains not considered in projecting timber 
supplies. These include small isolated patches and stringers 
of productive forest land areas too unstable to harvest 
with current technology, and lands where nontimber 
uses predominate. 


statements also must be prepared before proceed- 
ing with development of the remaining unroaded 
areas. Legislation is pending, moreover, that 
would extend the wilderness system to eastern 
National Forests. In 1972 some half million acres 
of eastern National Forest land was identified for 
study of suitability as wilderness. 

Commercial timberlands in other Federal, State, 
and local public ownerships, amounting to 44 
million acres in 1970, are also projected to de- 
crease somewhat as a result of continuing with- 
drawals from timber harvesting of areas important 
for nontimber uses. 

The upward trend in area of commercial timber- 
land owned by forest industries through acquisi- 
tions from other owners is projected to continue, 
with a modest increase over the 1970 figure of 67 
million acres. 

In this initial base projection by far the biggest 
acreage change is estimated for nonindustrial 
private owners. Forest areas available for timber 
production on these holdings were assumed to 
drop from an estimated 296 million acres in 1970 
to 273 million acres by 2020. 


A BASE PROJECTION OF TIMBER SUPPLIES 
WITH 1970 LEVELS OF MANAGEMENT 


This section presents a set of estimates of tim- 
ber supplies that might be available in future 
decades if the same level and type of timber 
management as in 1970 continued, and timber 
harvesting were based upon biological relation- 
ships between growth and harvests, for example, 
as suggested by recent trends. A summary of 
these base projections for the United States 
is first presented, followed by a description of 
supply potentials in each of the four major 
sections of the United States. 


2 Includes 1.1 million acres in Hawaii not considered 
in projecting timber supplies. A large part of this area 
(0.495 million acres) is in ‘‘other public’? ownership. 


A later section of this chapter presents a set 
of alternative projections of economically avail- 
able timber supplies with alternative price levels, 
related in part to these base projections and in 
part to other factors bearing on timber operability 
and availability. 


General Procedures 


Projections of timber supply were developed by 
a stand table method utilizing rates of radial 
erowth, mortality, harvesting, and sapling in- 
growth, together with growth constraint equations 
related to basal area and other factors, based upon 
data from remeasured Forest Survey plots. A 
computer program was developed to perform the 
calculations required to project variables by 2-inch 
tree diameter classes, with specified adjustments 
for area changes and schedules of timber harvest- 
ing.* The same procedure was used in reconciling 
data from successive surveys, and in updating to 
1970 Forest Survey data collected over the 
previous 12 years or so. Growth rates and other 
inputs used in this procedure reflect the effects of 
management practices during the 10- to 15-year 
period prior to 1970 when Survey field measure- 
ments were taken. Each projection also was 
evaluated to assure that supply estimates rep- 
resented reasonable biological possibilities. 


Timber Harvesting Assumptions for Base Projections 


In addition to the amount and kind of cultural 
measures and protection applied to the Nation’s 
commercial timberland, both timber harvesting 
practices and the timing, amount, and composition 
of timber harvests in relation to growth and 
inventories will have major impacts on future 
roundwood supplies. 


’ Larson, Robert W., and Marcus H. Goforth. TRAS—A 
computer program for the projection of timber volume. 
U.S. Dept. Agric., Agric. Handb. 377, 24 p. June 1970. 
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This initial base projection of roundwood timber 
supplies that might be biologically available over 
the 1970-2020 period was developed with the 
following assumptions: 

Eastern forests.—In the East, total removals of 
both softwood and hardwood growing stock in 
cubic feet, and sawtimber in board feet, were 
assumed to rise from the 1970 trend level to a 
balance with net growth in all sizes of timber by 
the year 2000 and thereafter. The estimates of 
growth—which in this initial assumption constrains 
available removals and roundwood supplies— 
assume continuing biological relationships between 
variables such as radial growth and stand basal 
area similar to those prevailing in the 1950’s and 
1960’s as indicated by remeasured Forest Survey 

lots. 

These assumptions do not mean that land- 
owners would necessarily be willing and able to 
sell all of this ‘‘available” supply of roundwood, 
nor that plant capacity would actually be con- 
structed to use all of this projected supply, but 
rather that these volumes of removals would 
be physically possible under the management, 
area, and harvesting assumptions specified. It 
is readily apparent that there are many possible 
alternative trends in future removals determined 
by such factors as owner objectives and timber 
prices and market conditions, as indicated in 
the final part of this chapter. 

Western public lands——On public lands in the 
West, it was assumed that the allowable cut of 
timber as estimated in 1970 would be continued 
through the projection period—even though 
some reductions of allowable cuts might be re- 
quired after the projection period, or even before, 
unless management is intensified above 1970 
levels. Extensive road construction by the public 
and by timber operators will be required to 
harvest the available timber on these public 
lands, much of which was still in unroaded 
areas in 1970. 

The rate of timber harvesting of National 
Forests and other public lands could be modified 
by changes in management policy, and/or by 
intensified management as pointed out in Chapter 
III, but for this analysis existing policies as of 
1970 were accepted in evaluating the timber 


supply outlook. 


The harvesting of timber on National Forests 
and certain other public lands is influenced 
significantly by requirements for multiple-use 


Management of forest areas. Such management 


is designed not only to produce timber on a 
Sustained basis but also to maintain the quality 
of waterflows, protect aesthetic values and 
wildlife habitat, and accommodate rapidly grow- 
ing numbers of recreational visitors. 

Harvesting timber in such a way as to achieve 
such multiple-use goals can be expected to be of 
increasing importance on public lands and extend 


to some degree to privately owned lands as well. 
Such increases in emphasis on environmental 
considerations reflect the growing values placed 
on forest resources by an expanding population 
with more available time, money, and mobility. 

Although allowable harvests on public lands 
have been set with allowances for nontimber 
uses, it is possible that further adjustments in 
timber management may be required. 

Timber harvesting has been especially chal- 
lenged in the case of clearcutting, particularly on 
public lands, because of aesthetic and environ- 
mental impacts. From a timber growing stand- 
point, on the other hand, clearcutting is considered 
to be the most effective harvesting alternative in 
many forest areas to avoid problems such as ex- 
cessive blowdown of reserved trees and to obtain 
satisfactory regeneration of desirable species. 
Various studies have shown that even-aged silvi- 
culture with some form of clearcutting favors 
regeneration of the more desirable species such 
as Douglas-fir in the Pacific Northwest, southern 
pine, or Appalachian hardwoods such as yellow- 
poplar, walnut, black cherry, and preferred oaks. 
Such management also makes possible concen- 
tration of logging activities and stand improve- 
ment operations, with resulting savings in costs. 
Complete removal of existing stands followed by 
planting also permits reforestation with genetically 
improved stock, and may be the only practical 
way to convert hardwoods to more productive 
softwood stands. 

In spite of such biological and economic con- 
siderations, the need to balance environmental 
and commodity uses may require additional modi- 
fications of timber harvesting and regeneration 
practices, particularly on National Forest and 
other public lands.* Any substantial modifications 
of harvesting or other management practices to 
give greater emphasis to nontimber uses than 
assumed in this study would likely require a re- 
duction of the supply projections presented below. 

Western private lands.—On private lands in the 
West estimates were made of the prospective 
removals of timber that could reasonably be ex- 
pected with 1970 levels of management and oper- 
ating practices. These estimated removals decline 
rather sharply in the projection period to a rough 
balance with growth and removals by the year 
2020. 

Roundwood supplies—The estimates of timber 
supplies presented in this section are in terms of 
roundwood products, including both products 
from growing stock and from nongrowing stock 
sources. Related information on logging residues 
and other removals are also included to show total 
removals from inventories, as well as net growth, 


4 See, for example: U.S. Department of Agriculture 
Forest Service. National Forest management in a quality 
environment—timber productivity. 66 p. 1971. 
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mortality, and inventories. In estimating available 
supplies of roundwood, utilization standards were 
keyed primarily to practices of 1970 but with some 
allowance for increased use of logging residuals as 
a result of improvements in technology that 
appear likely with ongoing programs of research 
and development. 


These supply projections are believed to repre- 
sent reasonable biological possibilities with a con- 
tinuation of recent trends in forest conditions and 
management. They are also designed to provide 
a partial basis for judging possible changes in 
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roundwood supplies in response to alternative | 


price trends, as indicated in the final section of 
this chapter, and in response to alternative man- 
agement levels, as indicated in the following 
chapter. 


SUMMARY OF BASE PROJECTIONS OF 
SUPPLIES FOR THE UNITED STATES 


A summary of timber removals, net growth, 


mortality, roundwood supplies, and timber inven- | 


tories in the 1952-70 period, and projections for — 


TasLe 32.—Timber removals, net growth, mortality, supplies of roundwood products, and inventories in the 
United States, 1952, 1962, and 1970, with projections (1970 level of management) ! to 2020 


[Billion cubic feet] 


Projections 
Item 1952 1962 1970 
1980 1990 2000 2020 
SOFTWOODS 
Removals from growing stock: 
Roundwood products: 225222. -5..824222t 2b eb 6. 6 6. 5 8.4 9.5 1051 10. 9 al ea 
Logging residues.s2 26 S22 22 el oaee es See ee -9 8 .9 :9 8 8 vel 
Other: removals 22223...) 226 ee Ste sa ee see .3 .3 .3 4 4 .4 .4 
otal. se a ee ee aan Sees eee ae eee ee 7.8 ta 6 9. 6 10. 8 11.3 12.1 12. 2 
Netierowthiteee = 2al a2 oe eid tte ep ae 7.8 9.3 10. 7 11.3 11.6 11.6 11.9 
Mortality 382 Sine oe 8 ae ea ete renee 2. 6 2.7 2.8 2.8 2.9 3. 0 3. 0 
Roundwood supplies: 
Brom*erowing stock. 2-4 ues. at cece Soe et 6. 6 6. 5 8. 4 9. 5 10. 1 10. 9 Tis 
Rrom: other sources @2s.-2.2.s56i.-teuss 232582 8 sak .6 .6 .6 .6 .5 
otal Sa 5 5 ae eh ok Se ce Ae Ale ae 7.4 7.2 9. 0 10. 1 L037 11.5 11.6 
Inventory of growing stock__________________----- 411.0 427. 2 431.9 436. 4 442.1 442.7 437. 8 
HARDWOODS 
Removals from growing stock: 
Roundwood products__-___-------------------- 2.6 2.4 2.7 4.8 5. 9 7.0 7.0 
Lopring residues. 2-3-2 ots ece ee eet ae .8 .6 ell 8 9 79) | 
Other removals 2-2. 2256. 252 teen eee ar 22 1.0 .3 3 io .3 
Otis Se Bese ees Me ee eee ee 4.1 4,2 4.4 5. 9 Gi 8. 2 8.0 
Net erowths: 2. s 5 Ses oe ee ae age a 6.1 7.1 ea) 8. 2 8. 2 8.0 7.8 
Mortality 22H ee 222 ee en At et ee 1.3 1.5 Dil 2.0 a | 2. 2 2. 1 
Roundwood supplies: 
From:srowing stocks 22. .250 2h eect coset ce 2. 6 2. 4 20 4.8 5. 9 7.0 7.0 
Krom Other SOUrCeS:22222 3. #22 222-25 es eo .8 .6 Res 4 .4 4 4 
dh Wey 21) Upton tac Se ee ae, de ee eee er 3. 4 3. 0 3.2 Dii2 6.3 7.4 7.4 
Inventory of jerowing stocks. 222 34. .- = asec a2 ose 172. 1 196. 7 217.0 245. 9 262. 9 267. 6 268. 9 


1 Plus other area and harvesting assumptions specified 
in this chapter. 

2 Includes roundwood products from rough and rotten 
trees, dead trees, limbs, and trees on noncommercial 


and nonforest land. 


Note: Estimates are for trend levels and consequently 
may differ from actual figures for the specified years. 
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TaBLE 33.—Sawtimber removals, net growth, mortality, supplies of roundwood products, and inventories 
in the United States, 1952, 1962, and 1970, with projections (1970 level of management) 1 to 2020 


[Billion board feet] 


Projections 
Item 1952 1962 1970 
1980 1990 2000 2020 
SOFTWOODS 
Removals from sawtimber: 
Roundwood products___----------------------- 35. 3 34.1 43. 5 45. 6 47. 6 50. 8 50. 1 
IGOR Bin Peres] CUS meee re ea es 2.6 2.3 2.5 2.3 2.0 18 1.5 
@tiersrem Oval see ee eerste te et eV ental enn aes, 1.3 I3 Ini? 15 1.6 1.6 1.6 
eG eal] Pere te ei eee UP NL ara a ih Sa te 39. 2 Silent: 47.7 49. 4 ile 54, 2 53. 2 
ISIGIB FERRO Os Se sea cec e 29.5 34. 7 40. 3 43. 3 45. 7 47, 2 48. 4 
MAORI 7 oe sm a ai a rem I 11.9 11.6 TH 3 10. 8 10. 6 10. 4 10. 0 
Roundwood supplies: 
THRO, KE UbCN IPS oe oe obeas beeen 35. 3 34. 1 43. 5 45. 6 47.6 50. 8 50. 1 
mromyothersourcese2s) ween yee ee S20. 3. 4 3. 4 Be} 3.3 3.4 3.8 
PO alee ree ene ees oC eRe ree atin ae! 38. 8 37. 5 46. 9 48. 8 50. 9 54, 2 53. 9 
Inventory of sawtimber____________----_--------- 1, 978. 9 |1, 955. 5 |1, 905. 3 |1, 823.0 |1, 777. 1 |1, 724.6 | 1,621.9 
HARDWOODS 
Removals from sawtimber: 
Houndwoodyproductss-- - 222255. 2) 20 ae tees 11.3 10. 0 11. 2 14, 4 gheak 19. 5 19. 4 
Woe ging yresiduese = oe ee en eee ene .9 1.0 1,2 Alea 1.0 1.0 .8 
OGHersreni oye] Sey ee es ee ee ne lige 1.6 2. 6 ail 8 .8 setp 
DRO) ee eC ae eae eer t see en eee eee 13. 3 12.6 15. 0 16. 2 18.9 Dilys 20. 9 
TER IB RON ATL se i a 15. 6 17. 6 19. 7 20 8 21.0 20. 9 20. 3 
Montalityeee ma nee ere ei ell er 3. 1 3. 6 4.0 4.3 4.6 4. 7 4.7 
Roundwood supplies: 
FROME A WALLIN Tyne ee es eee ae 11.3 10. 0 ilee) 14,4 ilyAal 19. 5 19. 4 
HroOmMnOther/SOUnCeS 2 eee ee ee eee .8 .8 Tea ie al liga ial igal 
BLN Get REE a ees nae eh 12.1 10.8 1:25°3 ORD, 18. 2 20. 6 20. 5 
Imventory of sawtimber._....----.-.-_-252---=-.- 433. 1 474. 8 515. 5 572. 8 608. 3 618. 8 611. 6 


1 Plus other area and harvesting assumptions specified 
in this chapter. 

2 Includes roundwood products from rough and rotten 
trees, dead trees, trees on noncommercial or nonforest 


1980-2020, are presented in table 32 in cubic feet, 
and in table 33 in board feet.’ These base pro- 
jections reflect management levels of 1970 and 
related area and cutting assumptions specified 
earlier. 

_ The estimates of removals, net growth, and 
inventories developed in this study refer to 


5 As indicated in table footnotes in Chapter I, data 
shown for 1952 and 1962 may differ from figures in previous 
publications because of revisions to insure comparability 
with 1970 definitions and specifications, or because of 
adjustments based on new information from Forest Survey 
plots. Figures also are ‘‘trend level’ estimates and may 
differ from actual figures for the specified years. 


land, and from trees of less than sawtimber size used as 
saw logs. 


Note: Estimates are for trend levels and consequently 
may differ from actual figures for the specified years. 


growing-stock trees, including sawtimber trees, on 
commercia] timberland, excluding rough and 
rotten trees, salvable dead trees, and trees on 
other types of land. Estimates of roundwood sup- 
plies available to forest industries, on the other 
hand, include material from both growing stock 
and these other sources. 


Trends in Timber Removals 


Annual removals of softwood growing stock 
increased about 23 percent between 1952 and 1970 
to a total of 9.6 billion cubic feet (table 32 and fig. 
20). Projections of available softwood removals 
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Net growth and removals of growing stock in 
the United States 
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Figure 20 


rise a further 26 percent by 2000 to 12.1 billion 
cubic feet. This increase in removals is associated 
with a slight increase in inventories of growing 
stock. 

Recent removals of hardwood g1rowing stock 
rose slowly from 1952 to 1970 but available re- 
movals in the future are projected to increase at a 
much more rapid rate than softwoods, that is, 
from 4.4 billion cubic feet in 1970 to 8.2 billion 
cubic feet in 2000—an increase of 86 percent. 

Sawtimber removals—Removals of softwood 
sawtimber rose some 22 percent between 1952 and 
1970 to about 47.7 billion board feet (table 33 and 
fig. 21). Projected removals increase a further 14 
percent by 2000 to 54.2 billion board feet. The 
smaller increase in projected supplies of available 
softwood sawtimber in contrast to the projected 
increase for softwood growing stock removals 
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Figure 21 


reflects prospective changes in the distribution of 
timber harvesting by size class resulting in part 
from continuing depletion of western old-growth 
timber. These increases in removals reflect the 
cutting and other assumptions outlined earlier and 
differ from projections related to price shown in a 
later section of this chapter. 

Annual removals of hardwood sawtimber in- 
creased about 13 percent between 1952 and 1970 
(table 33). As in the case of softwoods, the pro- 
jection of a 42 percent increase in available re- 
movals of hardwood sawtimber is much less than 
the projected gain for growing stock. 

Components of removals —Roundwood products 
such as saw logs and pulpwood comprised some 87 
percent of all softwood removals in 1970, but only 
63 percent of total hardwood removals (table 34). 

Logging residues made up 10 percent of the 
softwood removals and other removals for land 
clearing, withdrawals, etc., accounted for 3 per- 
cent. For hardwoods, on the other hand, logging 
residues made up 15 percent of the total and other 
removals 22 percent. 

In the base projection assuming 1970 manage- 
ment levels it was assumed that residues from 
logging operations, as a percent of total removals, 
will decline in the years ahead for several reasons. 
Improvements in equipment for handling, trans- 
porting, and converting timber, for example, along 
with expanding markets makes possible various 
improvements in timber utilization. Technological 
developments stemming from current research 
and development efforts are expected to continue, 
along with growth in markets for fiber products. 
Also, environmental considerations appear likely 
to require closer utilization of timber on areas 
harvested, particularly on public lands. A further 
factor favoring closer utilization is the continuing 
increase in numbers of large integrated firms in the 
forest industries which have multiproduct options 
and facilities to utilize entire trees for optimum 
combinations of lumber, pulp, particleboard, or 
other products. 

Logging residues from softwood growing stock 
consequently are projected to drop from about 9 
percent of total removals in 1970 to 6 percent by 
the year 2000, with roundwood products output 
increasing correspondingly (table 34). Complete 
use of logging residues is not considered economi- 
cally feasible even with higher prices because of 
the scattered location and poor quality of much 
of the material left after logging. 


Net Growth and Mortality 


Trends in net growth, which have a major 
bearing on the availability of timber removals, 
rose substantially in the 1952-70 period, and 
projections indicate further moderate increases. 
Net growth of softwood growing stock increased 
37 percent between 1952 and 1970 to 10.7 billion 
cubic feet, and is projected to increase a further 8 
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TABLE 34.—Oomponents of growing stock removals in the United States, 1952, 1962, and 1970, with projections 


to 2020 
[Percent] 
Projections 
Component 1952 | 1962 | 1970 
1980 | 1990 | 2000 | 2020 
SOFTWOODS 
Roundwood) productssemer m= sees ne a eee ease ees. oe eee 85 86 87 88 89 90 90 
RO SPiN Ceres! Cue heres eet ee ee eee nae Seem ae 11 10 10 8 7 6 6 
(Othersremov alse ates eee one ete pee en ee tee ate 4 4 3 4 4 4 4 
MotalkremovalSuaeee se ees yaa ae remem nema seinen eee 100 100 100 100 100 100 100 
HARDWOODS 


Roundwood! productss_ Wels Pen are esse eee 
VEG porn STi Chu © ewe ya ees ss ree wes EN Ae 
© Glenarm 0 vail] stays wap alae aN ye pe ree ete a 


MRO TAIETEMO Valse apy ey seperti cece latins peea  uesarel al vests 1u a 


Sy Ses 63 57 63 81 83 85 87 
eee Sete 20 14 15 13 12 11 9 
See Se 17 29 22 6 5 4 4 


percent by 2000 (table 32 and fig. 20). Under the 
cutting assumptions outlined earlier, net growth 
continues to exceed removals until reaching ap- 
proximate balance in the year 1990. 

Net growth of hardwood growing stock in- 
creased in the 1952-70 period to 7.9 billion cubic 
feet, a rise of 30 percent. However, because of the 
heavy stocking attained in most hardwood stands, 
projected net growth rises only 4 percent more by 
1980. Net growth in cubic feet is projected to 
decline slightly thereafter as a result of heavy 
stocking attained under the specific management 
assumptions of this section and assumed loss of 
forest land to other uses. 

Estimates of mortality, under the assumption 
of 1970 levels of management, change relatively 
little during the projection period. Mortality is in 
considerable part a reflection of the inventory of 
old-growth timber held over the projection period. 

For softwoods, mortality is projected to rise 
slightly from 2.8 billion cubic feet in 1970. Hard- 
wood mortality also is estimated to rise with 
increasing stand density from 1.7 billion cubic 
feet in 1970 (table 32). Mortality of softwood 
sawtimber, amounting to 11.3 billion board feet 
in 1970, is estimated to decline somewhat over 
the projection period as old-growth timber stands 
are harvested. 

Trees killed by destructive agents are for the 
most part widely scattered, and it is assumed 
that only a small portion of these losses will be 
salvaged for roundwood products unless manage- 
ment is substantially intensified. 


Supplies of Roundwood Products 


In addition to roundwood products cut from 
growing stock, some logs and bolts also are pro- 


duced from other sources, including salvaged dead 
timber, sections of rough and rotten trees, and 
trees growing on noncommercial and nonforest 
lands. Estimated volumes of roundwood products 
in board feet also include an increasing volume of 
saw logs from trees having smaller diameters than 
specified in the standard definition of sawtimber. 
Increased harvesting of such timber is anticipated 
as thinning operations expand and new chipping 
headrigs become more common in the sawmill 
industry. 

Nongrowing stock sources provided 7 percent of 
the total output of softwood roundwood products 
in 1970, and 16 percent of all hardwood products 
(table 32). Many of the trees available from these 
sources are relatively high-quality trees of species 
such as walnut growing along fence rows or in 
narrow strips of forests along streams. 

In recent decades, volumes of softwood products 
from nongrowing stock sources has partially offset 
volumes of logging residues and other removals, 
and consequently roundwood production has not 
differed greatly from growing stock removals 
(table 32). In the case of hardwoods, however, 
roundwood production has been much less than 
removals. 

Under the particular assumptions of these base 
projections, estimates of available roundwood 
supplies in cubic feet of softwoods rise 28 percent 
between 1970 and 2000, from 9.0 billion feet to 
11.5 billion cubic feet. For hardwoods, projected 
volumes of available roundwood products that 
could be harvested under the assumptions of this 
section rise from 3.2 billion cubic feet in 1970 to 
7.4 billion cubic feet by 2000—a rise of 131 percent. 

In the case of sawtimber size material measured 
in board feet, prospective increases in available 
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roundwood supplies are much more moderate. For 
softwood products projected supplies rise from a 
log harvest of 46.9 billion board feet in 1970 to 
about 54 billion board feet by 2000—an increase 
of 16 percent (table 33 and fig. 22). For hardwoods, 
the projected increase in available sawtimber size 
products over the projection period is 67 percent. 


Supplies of softwood sawtimber products in 
the United States, by section 


60 oe a ae EE 


pacific coast 


BILLION BOARD FEET 


Figure 22 


Problems of timber supply and price have been 
most critical for products derived from larger 
sizes of timber. Hence these projections in board 
feet of available roundwood are considered to be 
more significant than projections of supply in 
cubic feet, which include all sizes and species of 
timber and both low- and high-quality trees. 
Forest industries typically draw much more 
heavily on larger and better quality sawtimber 
trees than on other components of the total timber 
inventory. Thus of the total roundwood produced 
in 1970, about 80 percent of the softwood products, 
and 65 percent of the hardwood products, came 
from the saw-log portion of sawtimber trees. 


Roundwood supplies by section——In 1970 the 
South and the Pacific Coast each supplied about 
42 percent of all softwood roundwood products, 
as shown in table 35 and the following tabulation — 
of the distribution in percent of softwood round- 
wood produced by section: 


Projections 
Section 1952 1962 1970 1980 1990 2000 2020 
North: 22c2cscce 22-2 secre oeo ee oe 8 7 6 8 9 10 10 
South. 22222 ssecece 41 37 42 46 49 60 50 
Rocky Mountains 7 10 10 10 10 11 10 
Pacific Coast.— 2-62 ee 44 46 42 36 32 29 30 
Total United States__...-.._- 100 100 100 100 100 100 100 | 


TasBLeE 35.—Supplies of roundwood products from U.S. forests, by section and species group, 1952, 1962, | 
and 1970, with projections to 2020 


[Million cubic feet] 


Projections 
Section and species group 1952 1962 1970 _ 
1980 1990 2000 2020 
North: | 
DOL WOOGS= se eaec one eee ene see oe 513 579 803 942 1, 109 1, 113 
Hard woods2 22. 22 22 sssn osc cone ed AS eee 1, 378 1, 299 1, 409 2, 428 8, 165 3, 845 3, 799 
ALG eee ae Re Re an creat te yee aie eee el 1, 981 1, 812 1, 988 3, 231 4, 107 4, 954 4,912 
South: 
SoltwO0dSs= 222-4522. —s eee 05s eee Sees 3, 048 2,677 3, 745 4, 622 5, 217 5, 768 5, 788 
Hardwoods 2! 25222225222 -245 hastens eee 1, 935 1, 606 1, 668 2,651 | .3, 009 3, 327 3, 416 
cl Io 21 [Epa oy EO a 4, 983 4, 283 5, 413 7, 273 8, 226 9, 095 9, 204 
Rocky Mountains: 
‘Settwoods a a re hie eh ot eee ee 684 852 1, 044 1, 139 1275 1231 
Hard wO0dS. 2222 pies see seals oe ee 14 11 46 65 89 89 
Motes a tee = seat See sae e eae ees eee 698 863 1, 090 1, 204 1, 364 1, 320 
Pacific Coast: 
Olt WOOGUSS 22 sas a= ee ee ee ee eee! 3, 239 3, 324 3, 805 3, 642 3, 376 3, 332 3, 491 
Hard wOOdsseuceees weno see oe eee eee eee 3 62 85 82 96 105 114 
“LO Gale 52S OE a a en Hae 3, 274 3, 386 3, 890 3, 724 3, 472 3, 437 3, 605 
Total United States: 
eortwoads en ars cn pms es el Si SAB rae sc ol 7, 387 7, 199 8,981 | 10,111 | 10,675 | 11, 484 11, 622 
ard woods. s08_< soa ee Sonn eZee Se a 3, 358 2, 980 3, 173 5, 207 6, 334 7, 365 7, 418 
AL eal ee gas sR oat Fee yy Nl oe 10, 745 | 10,179 | 12, 154 | 15, 318 | 17, 009 | 18, 849 19, 040 
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Dependence on the South as a source of softwood 
roundwood supplies is estimated to continue to 
increase to half the Nation’s total supply, whereas 
the share of U.S. production coming from the West 
is projected to decline rather sharply as remaining 
old-growth timber is harvested. 

The South also provided somewhat more than 
half of the hardwood products harvested in the 
United States in 1970 (table 35). Over the next 
few decades, however, prospectively available 
supplies of hardwoods increase more in the North 
than in other sections. In terms of cubic feet, the 
North consequently accounts for over half the 
projected supply of hardwood products in 2000. 

The distribution of roundwood production in 
terms of board feet is quite different from output 
in cubic feet. Because of the larger average size of 
timber in the West, the Pacific Coast region 
produced 43 percent of the total board footage of 
roundwood products in 1970, whereas the South 
accounted for only 34 percent (table 36 and fig. 22). 
As in the case of cubic feet of products, however, 
projections show a reversal of this situation, with 
42 percent of the projected total output in 2000 
coming from the South, compared with 28 percent 
from the Pacific Coast. 


Roundwood supplies by owner class—Farm and 
miscellaneous private ownerships have long been 
the principal source of roundwood products. Thus 
of the 12.2 billion cubic feet of roundwood products 
harvested in 1970, nearly half was derived from 
these farm and miscellaneous private holdings 
(table 37). About one-fourth of the total came from 
land owned by forest industries. Public lands also 
contributed about a quarter of the total, as shown 
by the following tabulation of percent of cubic 
feet of roundwood products derived from each 


owner class: 
Projections 


Owner class 1952 1962 1970 1980 1990 2000 2020 


National Forest..... -------.--- 8 16 17 17 16 15 15 
Otherpublich = se eases a nee 5 ti ite 7 8 9 9 
MorestinGustry=s sees eee eee 30 28 28 22 20 19 21 
Farm and miscellaneous private__ 57 49 48 54 «B6 57 55 

MANN OWMONS=2- 2a soseeciseeeosse 100 100 100 100 100 # 100 100 


In terms of board feet, the distribution of 
roundwood harvested shows a heavier concentra- 
tion of cutting on forest industry and National 
Forest lands (table 38 and fig. 23)—an indication 
of the relative concentration of larger diameter 
timber inventories in these holdings. 


TABLE 36.—Supplies of sawtimber products from U.S. forests, by section and species group, 1952, 1962, 
and 1970, with projections to 2020 


[Million board feet] 


Projections 
Section and species group 1952 1962 1970 
1980 1990 2000 2020 
North: 
SOR WOOUS SEM s oe ae a tek epee On ye eee 1, 898 1, 488 2,115 2, 390 3, 014 3, 793 3, 793 
TELE hy KOLOYS SE ES ee rele ee ee ge ae 4, 300 4, 430 6, 083 7, 648 9,997 | 12, 139 11, 994 
Mio taleseemucat Utes: Gee, ge Lae one Se! 6,198 | 5,918 | 8,197 10,038 | 13,011 | 15,932 | 15, 787 
South: 
Colt woodsemmmae newtt emi cust rshct ou duns 11, 337 | 9,292 | 14, 366 | 17,586 | 20, 882 | 23,836 | 23, 919 
and wOOdsee es aaa Sa ae naa ee eee Se eT 7, 690 6, 139 5, 914 7, 368 7, 602 7, 752 7, 830 
ORT mae a Lt 19, 027 | 15, 431 | 20, 280 | 24,954 | 28, 484 | 31,588 | 31, 749 
Rocky Mountains: 
Soft woodseeee een ee tin mines > eel ody! 3,126 | 4,189 | 5,273 | 5,585 | 5,648 | 5,915 5, 511 
ard woodse sees eee ee ERD ie) BW Sa ben 19 13 108 148 195 191 
FTG | ee an ante RI Lal PEE tk 0 3,141 | 4,208 | 5,286] 5,693 | 5,796| 6,110] 5, 702 
Pacific Coast: 
Shak OOKs Sate te ee A es 22, 439 | 22,540 | 25, 182 | 23, 264 | 21, 323 | 20,647 | 20, 722 
lard woods a separate init. lee wee ye ae 201 322 380 435 469 503 
CORT he hal Be ae Ce <a i ag ee 22, 561 | 22,741 | 25, 504 | 23,644 | 21,758 | 21,116 | 21, 225 
Total United States: 
Softwioo ds Were a Meee ee. Sahel als 38, 800 | 37, 510 | 46, 936 | 48, 825 | 50, 867 | 54, 191 53, 945 
Far dw oods aman vem 2 Wa sauamen eetuni RL EY 2 12,127 | 10, 788 | 12,331 | 15,505 | 18, 182 | 20,556 | 20, 518 
PING Cell pba © een me rt oe rl Se an TP SL Se 50, 927 | 48, 298 | 59, 267 | 64, 330 | 69,049 | 74, 747 74, 463 
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TABLE 37.—Supplies of roundwood products from U.S. forests, by owner class and species group, 1952, 
1962, and 1970, with projections to 2020 


[Million cubic feet] 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forest: 
Soft woods 22ss2o5 sae sean ee a eee eee = a eee 838 1, 605 1, 926 2, 309 2,427 | 2,547 2, 551 
bland woOodssees2 ss. coe. == sane ae = eae ee ee 60 79 90 210 287 370 378 
Otal wes 2a ea ee a ee 898 1,684 | 2,016 2, 519 2,714 | 2,917 2, 929 
Other public: 
Soltwocdses22 6 - ee en a eee ee 403 547 685 812 943 1, 089 1, 142 
Hardwoods===- 552-222 a2 os - satel aaeecee eee ee 125 125 149 318 433 548 547 
city a) fs) em Re sone eae patency Mea Oncaea teh, me are aay ers 528 672 834 1, 130 1, 376 1, 637 1, 689 
Forest industry: 
SO WOOdS*s22 5-25 setee ss hes sees ae eee 2,700 | 2,237 | 2,918] 2, 759 2,635 | 2, 805 2, 993 
HlardwoOds eee es =.= seats ene ee eee 48 597 512 619 725 836 902 
‘otal lates es o. eb ede eS Bae ee ee 3, 186 2,834 | 3, 430 3, 378 3, 360 3, 641 3, 895 
Farm and miscellaneous private: 
Soltwoodssee ea sn a ee a ee eee 3, 445 2, 810 3, 451 4, 230 4,670 | 5, 043 4, 936 
Hard woodses- = 34256205253. soe aoe eee eee 2, 688 2,179 2, 423 4, 061 4,888 | 5,611 5, 592 
i Wo} 9 Scan re ee ope aOR epee cel ye reg res oes 6, 133 4, 989 5, 874 | 8, 291 9, 558 | 10, 654 10, 528 
Total United States: 
Soft woods seeee. ett ee See. een 7, 387 7, 199 8,981 | 10,111 | 10,675 | 11, 484 11, 622 
ard wOOdS 2s sae = = ee ene on en es ee 3, 358 | 2, 980 3, 173 5, 207 6, 334 7, 365 7, 418 
A Wo} i" nea Se ae eg Ste on Ee oe ENE A oe 10, 745 | 10,179 | 12, 154 | 15, 318 | 17,009 | 18, 849 19, 040 


The projections of this chapter indicate that 
relatively constant proportions of roundwood 
harvests will be maintained from National Forests 
and other public owners. The share of output from 
forest industry lands is projected to drop about 
7 percentage points, with farm and miscellaneous 
owners sharing a corresponding increase. 


Timber Inventories 


Hardwood growing stock inventories increased 
substantially from 1952 through 1970 at an 
average annual rate of 1.45 percent for growing 
stock and 1.06 percent for sawtimber (tables 32 
and 338). 

Softwood growing stock inventories increased 
more slowly at an average of 0.28 percent annually. 
Softwood sawtimber inventories, on the other 
hand, decreased 0.21 percent annually as a result 
of relatively heavy cutting of this preferred raw 
material and the limited growth obtained in 
western old-growth stands. 

Under the management and related assumptions 
adopted in this section, projected inventories of 
softwood growing stock remain roughly constant, 
while softwood sawtimber inventories drop about 


15 percent. Hardwood inventories in both cubic 
feet and board feet continue to rise between 1970 
and 2020, although at a considerably slower rate 
than previously. 

As indicated earlier, alternative projections 
related to different price assumptions are presented 
later in this chapter. 


PROJECTIONS OF TIMBER SUPPLIES IN THE 
SOUTH 


Harvesting of timber in the South increased 
sharply in the 1960’s along with rising timber 
growth and inventories. Major construction of 
new pulping and capacity, the rise of a major 
softwood plywood industry, and expansion of a 
modernized lumber industry led to more than a 
25 percent increase in output of industrial wood 
products. In 1970 the South accounted for 45 
percent of the Nation’s output of roundwood 
products and net growth of timber. The outlook 
for continued expansion of softwood timber 
supplies and the potentials for intensification of 
management emphasize the major importance of 
this region, particularly for softwoods. 
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TaBLE 38.—Supplies of sawtvmber products from U.S. forests, by owner class and species group, 1962, 
1962, and 1970, with projections to 2020 


[Million board feet] 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forest: 
Sokt Woods meyer ace ey nem ne rs oe Saree Leal a es 5, 564 | 10,402 | 12,548 | 14, 163 | 14, 672 | 15, 228 14, 812 
Hardwoodsh=2—sas aan santa ie See eee eee 332 359 634 910 1, 198 1, 194 
PAD eh co aR a Sea ee Re ee 5, 781 | 10, 734 | 12,906 | 14, 797 | 15, 582 | 16, 421 16, 006 
Other public: Pe ae on 
Soft woods tse eae tire ste See ee Pee eae ae 2, 323 8, 348 | 4, 236 4, 594 5,140 | 5,790 5, 907 
lard woods wa-s2% See alpen So ee so 339 497 879 1, 273 1, 679 1, 666 
Ga) eee es ee ae a ee eS 2,688 | 3,687 | 4, 733 5, 473 6, 413 7, 469 7, 573 
Forest industry: im ae arm oar 
Solt woodstaeses earn = Suro eee we Pers oe 16, 003 | 12, 9'4 | 16, 2852 | 14,001 | 12, 896 | 13, 321 13, 865 
Lard w.0 0 GS easement Sale ee ene ara ae SS 1, 572 1, 724 1, 774 1, 967 2, 213 2, 456 2, 615 
AROMA eS a ie ee en 17, 575 | 14,688 | 18, 126 | 15, 968 | 15, 109 | 15, 777 16, 480 
Farm and miscellaneous private: ee ie = 
Softwood sheers am eee Sea See 14, 910 | 10, 796 | 13, 801 | 16, 068 | 18, 158 | 19, 851 19, 360 
Eland wioOGSien aes ae meas Ss ee Crees Dae le 9, 973 8, 392 9, 701 | 12,025 | 13, 786 | 15, 228 15, 043 
ALO Cell eres ee ct ere oe anes nee eee a, 24, 883 | 19,189 | 23, 502 | 28,093 | 31, 944 | 35, 079 34, 403 
Total United States: ita EX e 
Softwoods.___._____- pe ES chest CORSE See ea ee 38, 800 | 37, 510 | 46, 936 | 48, 825 | 50, 867 | 54, 191 53, 945 
ELST. yy OC Smee mira etapa Day rem inary ata 12, 127 | 10, 788 | 12, 331 | 15, 505 | 18, 182 | 20, 556 20, 518 
SLUG ee ey 50, 927 | 48, 298 | 59, 267 | 64, 330 | 69, 049 | 74, 747 74, 463 


Supplies of softwood sawtimber products in 
the United States, by owner class 
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Figure 23 


Trends in Forest Area 


Recent trends in forest areas and changing 
land-use patterns in the South point to a smaller 
area of forest land available for timber production 
in the future. 


Between 1952 and 1962, gains in commercial 
timberland exceeded losses by some 7.8 million 
acres, but during the 1962-70 period this trend 
was reversed, with a net loss of some 7.4 million 
acres (table 39). Half of the southern States 
showed decreases in commercial timberland in 
this recent period, most notably in the Delta States 
of Mississippi, Arkansas, and Louisiana. Large 
areas of forest Jand in these areas have been 
cleared for agriculture. Reservoirs have inundated 
sizable areas of choice hardwood lands capable of 
producing sweetgum, tupelo, and other soft- 
textured hardwoods. In contrast, most lands re- 
verting to forests have been eroded uplands. 

While additional shifts from forest to nonforest 
uses can be expected, a large portion of the idle 
farm land left in the wake of rural-to-urban migra- 
tion has now either reverted to trees or has been 
planted to pine. With a continuation of the trend 
toward a larger and more stable agricultural land 
base in the South, additional reversions of agri- 
cultural land to forest do not appear likely to be 
significant. 

In these base projections it has therefore been 
assumed that commercial timberland will continue 
to decrease, although at a much slower rate than 
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TasLE 39,—Area of commercial timberland in the South, by owner class, 1952, 1962, and 1970, with 
projections to 2020 


[Million acres] 


Projections 

Owner class 1952 1962 1970 fee eases 

1920 1990 2000 2020 
National Forest_.____._.________-__-_-_______-_-__- 10. 4 LO. 7 10. 8 OMG 10.6 10. 4 10.2 | 

Otberspublic! 252 om 262 Soe ee ee ee ee 6. 4 6. 5 6.5 6. 4 6. 4 6.3 6. 2 
Rorest industry... 2222 _ 2222.22 8 Se ei seaee 32. 1 34.1 35. 3 36. 0 36. 6 37.3 38.6 | 
Farm and miscellaneous private____-_-___-_-_--___- 143. 2 148.7 139. 9 138. 0 136. 1 134. 130.5 | 

INU O WIN GTS Sse eee es ee ee ieee 192.1 199. 9 192. 5 191.1 189. 7 188. 3 185. 5 


in the 1960’s. During the next 50 years projected 
areas of commercial timberland decline an average 
of about 140 thousand acres annually. 

It is also estimated that a major part of the loss 
in commercial timberland will take place on farm 
and miscellaneous private ownerships—which 
make up the bulk of the commercial timberlands 
in this region. For the most part, these holdings 
of farmers and a wide variety of other owners are 
in small tracts and many are adjacent to areas 
likely to experience further urban or other devel- 
opment. In keeping with recent trends, the area 
in this owner class is assumed to decrease about 7 
percent by 2020. 

On the other hand, the upward trend in forest 
area owned by forest industries is assumed to 
continue. Moderate declines are assumed in areas 
of commercial timberland in National Forests and 
other public ownerships, although in view of 
growing demands for nontimber uses, reductions 
could be greater than assumed in these projections. 


Timber Removals 


Removals of softwood growing stock in the 
South increased substantially in the period 1952— 
70, while removals of hardwoods showed little 
change (table 40 and fig. 24). 

Under the assumptions of 1970 management 
levels and a rise in removals to equal net growth 
by 2000, projected softwood removals increase 
about 45 percent between 1970 and 2020, compared 
to 44 percent for hardwoods. These estimates 
reflect a general emphasis on management of 
forests for softwoods rather than hardwoods. 
Many stands tend to revert to hardwoods follow- 
ing harvesting of pine, and hence without such 
management hardwoods would increase faster 
than softwoods. 


Sawtimber removals—Removals of softwood 
sawtimber are estimated to increase from 15 
billion board feet in 1970 to 24 billion feet by 
2000 (table 41 and fig. 25). This would represent 
a rise of 59 percent, compared to 47 percent for 
projected removals from softwood growing stock, 


Net growth and removals of growing stock 
in the South 


BILLION CUBIC FEET 


1970 


1980. 
Figure 24 
Net growth and removals of sawtimber 
in the South 


2010 


; 1962 1990 2000 2020 


5 SS ee es Cn 
softwoods 
f _— 


a 


= removals ~ 


BILLION BOARD FEET 


(0) Hs eS i Rosi Le 


1962, 1970 1980 1990 2000 2010 2020 


Figure 25 
largely as a result of widespread development 
of sawtimber in both natural stands and 


plantations. 


PROJECTED TIMBER SUPPLIES—1970 LEVEL OF MANAGEMENT 55 


Tas iE 40.—Timber removals, net growth, mortality, supplies of roundwood products, and inventories in the 
South, 1952, 1962, and 1970, with projections (1970 level of management) | to 2020 


[Million cubic feet] 


iY 
Projections 
Item 1952 1962 1970 
1980 1990 2000 2020 
SOFTWOODS 
Removals from growing stock: 
Roundwood products-_------------------------- 2,792 | 2,444] 3,575 | 4, 453 5,049 | 5, 599 5, 619 
[broyerenbayer FAIS NI SSS i eg eee ace aorse 165 263 260 231 189 111 
Othersremovalseo ess eae e see ee eee o 171 158 71 76 78 78 
ELON a Oh a Ne ela Aa 3,112 | 2,780 | 3,996 | 4,784] 5,356] 5, 866 5, 808 
INGtrETOW thes aes eee eee ese ee ee SA 3,587 | 4, 481 5, 401 5, 801 5, 865 | 5, 799 5, 739 
AVI ry Cat it sy gee pre re ace et ee Pale IE Pe a he 391 457 519 565 582 576 
Roundwood supplies: 
Hrom crowing stock== ese so 42s esse er eee eee 2,792 | 2,444 | 3,575 | 4,453] 5,049] 5, 599 5, 619 
romvotherisources sass eee eee eee ae 234 170 169 168 169 169 
LIGA 3,049 | 2,678 | 3,745 | 4,622) 5,217] 5, 768 5, 788 
Inventory of growing stock_______________-_-_--_-- 55, 115 | 66, 787 | 78, 405 | 90, 453 | 98, 018 |100, 325 99, 396 
HARDWOODS 
Removals from growing stock: 
Roundwood products______-------------------- 1, 568 1, 303 1, 437 2, 419 2, 778 3, 096 3, 185 
GOS FIN Peres 1 CUCS yee ae ee ee eee ee 421 420 447 456 441 290 
O thrersrem ovals ate rave aa oe ee ce pe er 921 630 92 95 97 97 
ANGE See B eSB BSE Sete ee Seats ee ae ae 2,563 | 2,645 | 2,487 | 2,958 |) 3,329 | 3, 634 3, 572 
IN(@ tierra wut bales eee iiss or tra eat ee ew 2,730 | 2,974) 3,208 | 3,457) 3,568] 3, 561 3, 500 
EVA Or; Get it yet ee pete ee ome aes LL in A) 700 714 759 791 802 788 
Roundwood supplies: 
1}ROyI EAROV RING CHOCO = oe oo ce beso see ee Se Seeee se 1,568 | 1, 303 1,437 | 2,419 | 2,778] 3,096 3, 185 
romeo thensouncesic ee er ee tle 303 231 232 231 231 231 
Do talmmen wien en errse yd ONLY pte) Wiis | 1,935 | 1,606 | 1,668] 2,651 | 3,009] 3,327] 3,416 
Inventory of erowing stock 92-22-- 2222502222222 75) 570 | 78, 256 | 81, 112 | 86, 888 | 90,421 | 91,170] 89, 671 


1 Plus other area and harvesting assumptions specified 
in this chapter. 

2 Includes roundwood products from rough and rotten 
trees, dead trees, and trees on noncommercial and non- 


_ On the other hand, very little change is pro- 
jected in available removals of hardwood saw- 
timber, in spite of a sizable projected increase 
In growing stock removals. This difference reflects 
the heavy cutting of larger diameters and the 
pon conuration of future volumes in smaller size 
rees. 


Removals by size of material—About three- 
fourths of the softwood timber removed in 1970 
was derived from trees above 9.0 inches in 
diameter (fig. 26). Trees 5-9 inches in diameter 
provided the remaining one-fourth of these 
removals (table 42). 


forest land. 


Note: Estimates are for trend levels and consequently 
may differ from actual figures for the specified years. 


Material in the saw-log portion of softwood 
sawtimber trees—of key importance for lumber 
and plywood production—represented about 66 
percent of the estimated total removals in 1970. 
This proportion of saw-log material is estimated 
to remain roughly the same in the projection 
period with the cutting rates assumed in this 
section. 


In the case of hardwoods, removals from the 
saw-log portion of sawtimber trees in 1970 rep- 
resented only about half the total removals (fig. 
27). The principal change in projected removals 
is a sizable gain in volume and proportion of trees 
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TABLE 41.—Sawtimber removals, net growth, mortality, supplies of roundwood products, and inventories — 


in the South, 1952, 1962, and 1970, with projections (1970 level of management) ' to 2020 
[Million board feet] 


Projections 
Item 1952 1962 1970 |_ is 
1980 1990 2000 2020 
SOFTWOODS 
Removals from sawtimber: 
Roundwood products__.___..------__--_- 10, 879 8, 909 13, 868 17, 090 20, 384 23, 338 23, 421 
Logging residues'.2= 222.224 -2--e2cece 543 371 567 541 475 351 81 | 
Other removels42 222.2522 Ueno ce eee 459 565 611 255 278 286 286 
PO alsa eel ee 4 ti ae Be ee eee 11, 881 9, 845 15, 046 17, 886 Pala lay/ 23, 975 23, 788 
INetorow thes 2. 22tn ates 2 ssuiew ouchee 13, 638 16, 668 20, 096 21, 967 23, 310 23, 745 23, 549 
Mortalityensce= a2 ee ae See a eee 883 1, 053 1, 266 1, 563 1, 724 1, 783 1, 766 
Roundwood supplies: 
Erom’sawtimber: << 2 Sea sae eee 10, 879 8, 909 13, 868 17, 090 20, 384 23, 338 23, 421 
From other sources ?-::..--2-=-22222=-5.- 457 383 498 497 498 498 498 
Ll Otal's Gece Sete e 225 2s soa ee 11, 336 9, 292 14, 366 17, 587 20, 882 23, 836 23, 919 
Inventory of sawtimber__________________- 185, 571 | 230, 398 | 275, 876 | 323, 285 | 354, 751 | 365, 081 362, 093 
HARDWOODS 
Removals from sawtimber: 
Roundwood products. .2-- 222224222642 7, 288 5, 743 5, 425 6, 877 evalilul 7, 261 7, 340 
hoggingyresidues'=..-22 2228-252 Soe ot 433 561 692 621 573 520 315 
Other removals... .....222------+ == 548 1, 042 1, 678 228 232 233 233 
Mo Call tere se Se a ee ae ene Seer 8, 269 7, 346 7, 795 7, 726 7,916 8, 014 7, 888 
Net crowth:s22c22sscce2- cena coseeeeee ee 7, 592 7, 625 7, 932 8, 025 90M 7, 852 7, 723 
Mortality Ass. 2-226 ee seen Se eewlos sees 1, 743 1, 982 1, 943 1, 995 2,019 2,013 1, 981 
Roundwood supplies: 
From sawtimber___.._.--.-----------_- 7, 288 5, 743 5, 425 6, 877 reali 7, 261 7, 340 
From other sources__________---__----_- 402 396 489 491 491 491 490 
El DG) 21) = NE PSE ek ee Ree 7, 690 6, 1389 5, 914 7, 368 7, 602 Wjatoe 7, 830 
Inventory of sawtimber__________________- 205, 496 | 204,530 | 207,975 | 212,107 | 213, 691 | 212,951 | 209, 611 


1 Plus other area and harvesting assumptions specified 
in this chapter. 

2 Includes roundwood products from rough and rotten 
trees, dead trees, and trees on noncommercial and non- 
forest land. 


5-11 inches in diameter, with little change in 
volumes of available saw-log material (table 42). 


Supplies of Roundwood Products 


Of the total removals of growing stock in 1970, 
89 percent of the softwoods and 58 percent of the 
hardwoods were utilized as wood products (tables 
40 and 43). About 7 percent of the softwood 
removals and 17 percent of the hardwood removals 
were left in the woods as logging residues. Other 
timber removals attributable to land clearing or 
other withdrawals of land and timber from the 
timber growing base accounted for 4 percent of 


Note: Estimates are for trend levels and consequently 
may differ from actual figures for the specified years. 


all softwood removals in 1970, and 25 percent of 
all hardwood removals. 

Partially offsetting nonproduct removals are 
products coming from timber that does not qualify 
as growing stock, such as rough and rotten trees 
and trees from land not considered commercial 
timberland. In 1970, about 5 percent of the soft- 
wood roundwood produced and 14 percent of 
hardwood roundwood products came from these 
nongrowing stock sources (table 40). 

The net result of these partially offsetting factors 
was that in 1970 total output of roundwood prod- 
ucts of 3.7 billion cubic feet of softwood growing 
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Net growth and removals of softwood growing 
stock in the South, by size of material 
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Figure 26 


Net growth and removals of hardwood growing 
stock in the South, by size of material 
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stock was 7 percent less than removals of 4.0 
billion cubic feet. For hardwoods, however, total 
roundwood products, amounting to 1.7 billion 
cubic feet, were equivalent to only 67 percent of 
the 2.5 billion cubic feet of removals. 

It has been assumed that with expanding 
markets and improved technology resulting from 
ongoing research and development, the proportion 
of total removals going into logging residues and 
other removals will decline. The biggest change is 
projected for hardwoods where the proportion of 
removals going into timber products is projected 
to increase from 58 percent in 1970 to 89 percent 
by 2020. 

Roundwood supplies by owner class —Farm and 
miscellaneous private owners supplied more than 
two-thirds of the softwood timber products har- 
vested in the South in 1970 (table 44 and fig. 28). 
These owners also supplied 76 percent of all hard- 


wood products harvested (table 44 and fig. 29). 
Proportions of total output in board feet were 
quite similar (table 45). In future decades this 
owner class is projected to supply larger volumes 
but a diminishing percentage of all roundwood 
products. 

Though far less important in acreage than farm 
and miscellaneous private holdings, forest industry 
lands constituted the second leading source of 
timber products in the South, with 24 percent of 
the total output of roundwood in 1970. The pro- 
portion of the total products obtained from these 
Jands is projected to increase, particularly for 
softwoods. 

National Forests and other public ownerships 
provided about 5 percent of all roundwood 
products harvested in the South in 1970, but 
because of a large excess of growth over removals 
these lands are projected to supply up to 10 
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Supplies of hardwood sawtimber products 
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TABLE 42.—Removals in the South, by size of material, 1970, with projections to 2020 
[Million cubic feet] 


Item 
SOFTWOODS 
Alliprowine stOCk= eeu ae Se eae ee ee ee eee 
Saw timber treesot 2a5 oo See a te eee oe 
hare saw.imber trees. =. 25.5225) Se eae eee ee eee 
SAW OP POON me ete seeks a aye he ae eens ee 
HARDWOODS 


All oro wine StOCk==- 22352 Sos ee cece seen se ee See eee 


Sawtimber trees 


Larversawtimbertreesit-2 522 3 22-52 eee see eee 


Saw-log portion 


Projections 
1970 
1980 1990 2000 2010 2020 

3,996 | 4,784 | 5, 356 5, 866 | 5, 836 5, 808 
3, 019 38,598 | 4,119 4,609 | 4,590 4,572 
1, 159 1, 506 1, 835 2, 135 2,127 2, 120 
2,626 | 3,129 3,583 | 4, 009 3, 992 3, 977 
2,487 | 2,958] 3, 329 3, 633 3, 602 3, 572 
1, 609 1, 722 1, 767 aly Rey | 1, 774 1, 759 

934 986 1, 000 1, 012 1, 004 996 
1, 279 1, 368 1, 404 1, 420 1, 409 1, 398 


1 Trees more than 15.0 inches in diameter at breast height. 


TABLE 43.—Components of removals of growing stock in the South, 1952, 1962, and 1970, with projections 


to 2020 
[Percent] 
Projections 
Component 1952 1962 1970 
1980 1990 2000 2020 
SOFTWOODS 
Roundwood productss. 22 22-- 2222524652255 25 555 90 88 89 93 94 96 97 
Logging resides. = 2222 sso see aces os ooeeeeeee 6 6 7 5 4 3 2 
Otherremovelsss22 a3 eo eee aes 4 6 4 2 2 1 1 
Totakréemovals: 2.2522. 22s. 8 ses 2 eee 100 100 100 100 100 100 100 
HARDWOODS 
Roundwood. products-=.. 32.22 scene co Stceescceace 61 49 58 82 83 85 89 
hogsing Tesidue==222. 22622225 encase seas see eae 21 16 bef 15 14 12 8 
Other removals] 25225525555. 2eas ses eee eee 18 35 25 3 3 3 3 
Totaliremovalsss2eo2 22 2 soe eee ae ee 100 100 100 100 100 100 100 


percent of the total by 2020. On these publicly 
owned forests production of timber is only one of 
several management objectives. With the growing 
concern over the appearance and quality of the 
outdoor environment throughout the country, 
the public may call for further modifications in the 
management of these lands that would be in- 
consistent with the assumptions used in these 
projections. Also, a large proportion of the surplus 
growth on southern National Forests occurs in 
hardwood stands in the rugged southern Appalach- 
ians on sites of relatively low quality. Hence, 
projections of products output based on the 
assumption that removals will equal growth by 
2000, may be overstated. 


Roundwood harvests per acre.—Production of 
roundwood varied widely by ownership in 1970. 
Output from forest industry lands averaged 37 
cubic feet per acre, compared to 28 cubic feet for 
farm and miscellaneous private holdings, and 12 
cubic feet for National Forests (table 46). 

Roundwood production for aJl owners combined 
is projected to increase from an average of 28 
cubic feet per acre in 1970 to 50 cubic feet by 2020 
under the assumption of 1970 management. 
Forest industry and National Forest lands are 
expected to support the largest available harvests 
per acre—approximately 56 cubic feet by 2020, 
compared to 47 cubic feet for farm and miscel- 
Janeous private ownerships. 
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TaBLE 44.—Supplies of roundwood products in the South, by owner class and species group, 1952, 1962, 
and 1970, with projections to 2020 


[Million cubic feet] 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forest: 
Soft woodstes sess = see ae ee ee a 61 117 103 208 307 404 403 
ERAT CW. 0 CS eee se ee a ee ee eee 17 21 24 76 120 165 169 
DIRS esse eR ea ee epee 78 138 127 284 427 569 572 
Other public: 
SOOO ES Sees cote ee esas S See Sane See 92 73 87 127 167 202 201 
Isler pOOOR eo 55 CaS e ee ee soe eee see e ee ees 46 32 42 80 101 119 123 
TRO aoe See Se ee Se eS eee Se eee 138 105 129 207 268 321 324 
Forest industry: 
Sot woodsee sss ayes 2) ames enn were ee eee 829 595 980 1, 194 1, 386 1, 581 1, 659 
Tale yRe hy AOvoye Ke 5 Ss a Be ee oe eee 334 454 327 385 441 493 533 
PADS ee Sa a a ere 1, 163 1, 049 1, 307 1, 579 1,827 | 2,074 2, 192 
Farm and miscellaneous private: 
SOL WOO CS eam astern ey hepa Sk a oye ey a ee 2, 066 1, 892 2.50) 3, 093 3, 358 3, 581 3, 525 
arc wWOO Us Se see eee ee ee ee ee ae 1, 538 1, 100 1, 275 2, 110 2, 346 2, 550 2, 591 
AMOR es sai a a ay te 3, 604 2, 992 3, 850 5, 203 5, 704 6, 131 6, 116 
Total South: 
Soft woodseae ase ie t n y  a e S aie 3, 048 2, 677 3, 745 4, 622 5, 217 5, 768 5, 788 
IED ET WOO GS ee ee ee ee eye ee ee ee cee 1, 935 1, 606 1, 668 2, 651 3, 009 3, 327 3, 416 
TANG a ig eg ce een ee eres 4, 983 4, 283 5, 413 7, 273 8, 226 9, 095 9, 204 


Removals in Relation to Net Growth 


Net growth of growing stock in the South has 
risen rapidly in recent decades to about 5.4 billion 
cubic feet of softwood growing stock in 1970, and 
3.2 billion cubic feet of hardwoods (table 40 and 
fig. 24). Growth of sawtimber has shown similar 
marked increases (table 41 and fig. 25). 

Net growth for aJl ownerships combined ex- 
ceeded removals in 1970 by 33 percent, a much 
wider margin than in 1952. A_ peaking of 
growth in excess of removals in the early 1960’s 
was a result of unusually low removals combined 
with increasing growth on a rapidly expanding 
inventory base. 

Under the cutting assumptions underlying these 
projections, growth of softwoods is estimated to 
increase about 7 percent by 2000, while available 
removals rise by 47 percent (table 40). Hardwood 
net growth is projected to rise about 11 percent 
by 2000, and available removals 46 percent. 


Trends in Net Growth Per Acre 


Net growth of timber per acre averaged about 
45 cubic feet in 1970—a substantial rise over the 
estimate of 33 cubic feet in 1952 (table 47). 


Under the assumptions of these base projections 
average net growth per acre would reach a level 
of close to 50 cubic feet per acre of growing stock 
by 2000. Additional growth of rough and rotten 
trees that occupy considerable area would add to 
this projection. 

It is also possible that growth will increase more 
than indicated even at 1970 levels of management 
as a result of wider use of genetically improved 
stock and other technological improvements. A 
factor on the other side is the possibility that 
growth and inventories on some properties may 
not be available because of nontimber objectives 
of forest owners. 

On farm and miscellaneous private lands net 
annual growth per acre in 1970 was somewhat less 
than the average for all lands, whereas relatively 
high levels of growth per acre were attained on 
forest industry and National Forest lands. 


The largest excess of growth over removals in 
1970 was on public lands, especially on National 
Forests (tables 46 and 47). On these lands, land- 
management objectives aimed at building up 
stands to produce sawtimber were reflected in net 
growth four times greater than timber removals. 
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TABLE 45.—Supplies of sawtimber products in the South, by owner class and species group, 1952, 1962, 
and 1970, with projections to 2020 


[Million board feet] 


Projections 
1962 1970 
1980 1990 2000 2020 
485 452 1,008 | 1,651 | 2,284 2, 264 
144 119 248 383 517 520 
629 571 1,256 | 2,034] 2,801 2, 784 
261 311 513 722 922 918 
109 148 239 291 333 340 
370 459 752 1, 013 1, 255 1, 258 
2,363 | 4,263} 5,158] 6,301 7, 339 7, 662 
1, 303 1, 102 1, 183 1, 238 1, 273 1, 352 


Owner class and species group 1952 
National Forest: 
Doltwoods@es seen ae ames ae eee eee 257 
ard woods. sss. 2 - n= ae eee ee eee ee 99 
Totelee swe a2 eee eee en ee ee eee 355 
Other public: 
Softwoods*=222ss5 == ees eee aan eee ee eae 336 
Hardwoodstes=2s2— se oer a see een sen eee 186 
dl Boy #1 Wet coeliac ae Nes Deas hPL 522 
Forest industry: 
DOM WO0dsse se ese seeen sso noe eee eae ee 3, 504 
Hard woods 222 22 ee an eee oe ener i Balal 
MOtalee sce oe eee ore wie ere 4, 675 
Farm and miscellaneous private: 
SOlLWOOdS secant ene Bee es ho ee ee ee 7, 240 
Hardwoods: 4s) .e~ ene cis ae Joe eee» 2ee 6, 235 
To Gaal p= te ee ins 13, 475 
Total South: 
PoftWO0dS an anes eran een See ee eee eee 11, 337 
Hardwoods! ..2 8225-4 See cee ee eee 7, 690 
MD Oba ees ie coed oe oe eh ee see eee 19, 027 


The heaviest cut in relation to net growth has 
been on private farm and miscellaneous lands, but 
in 1970 net growth exceeded removals by 22 per- 
cent even on these lands. 

Growth by forest types—Net annual growth per 
acre also varies widely by forest type, largely as 
a result of differences in site quality and stand 
composition. Thus pine stands averaged 61 cubic 
feet per acre of net growth in 1970, compared to 
42 cubic feet for oak-pine, 34 cubic feet for oak- 
hickory, and 38 cubic feet for the lowland oak- 
gum-cypress type. 

About 35 percent of the total forest area in the 
South, or 68 million acres, qualified as pine type 
in 1970. These stands include natural pine lands 
of the Coastal Plain, about 15 million acres of pine 
plantations, and a substantial area of upland sites 
where pine became established following cropland 
abandonment. After harvesting, many of these 
stands are likely to become oak-pine stands, and 
without timber stand improvement most of these 
oak-pine stands will probably revert in time to 
the oak-hickory type. 

Most oak-hickory stands—amounting to nearly 
56 million acres in 1970-—are capable of supporting 
pine but in many areas the natural propensity to 


15, 431 | 20, 280 | 24,954 | 28, 484 | 31,588 | 31, 749 


grow hardwoods is so strong, notably in_ the 
southern Appalachians and the Cumberland 
Plateau, that opportunities to grow pine are not 
favorable. Many of the oak-hickory seedjing and 
sapling stands are residuals following the removal 
of pine. 

With net growth substantially in excess of 
removals, a shift in stand size distribution from 
seedlings and saplings to poletimber and saw- 
timber can be expected. Hence the proportion of 
areas in seedlings and saplings is estimated to 
decline from 38 percent of the commercial timber- 
land in 1970 to 19 percent in 2000. With removals 
equal to net growth thereafter, a distribution of 
about 20 percent seedlings and saplings, 30 percent 
poletimber and 50 percent sawtimber probably 
could be maintained. 

Growth rates—Net annual growth rates in- 
creased from 4.8 percent of the growing stock 
inventory in 1952 to 5.4 percent in 1970 (table 48). 
Ingrowth of small trees into measurable size was 
of particular importance in this period. With a 
projected buildup of timber inventories in the 
future, net growth rates are estimated to decline 
to somewhat less than 5 percent by 2000. 
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TaBLE 46.—Roundwood harvests per acre in the South, by owner class and species group, 1952, 1962, and 
1970, with projections to 2020 


[Cubic feet] 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forests: 
SoltwoOoGsier = cca ae see ee ee eee ae 5.9 10.9 9. 6 19. 5 28. 9 38. 9 39. 5 
Jel h OOC KA sUS Beko tee eee ee ee 1.6 2.0 2. 2 epi 11.4 15. 8 16. 6 
DIO AEN Ne tesa eas As Uo 7.5 12.9 11.8 26. 6 40. 3 54. 7 56. 1 
Other public: 
SOltwioO Gs mer ete se ate entra ele ree ne eee res 14. 4 11.3 13. 3 19. 8 26. 1 32. 1 32. 4 
ETAT WO OCS See ee ee ee ee ae ee ee ane Ue?) 4.9 6. 5 12.5 15. 8 18.9 19. 8 
PAD gee a a A 21.6 16. 2 19. 8 32. 3 41.9 51. 0 52.2 
Forest industry: 
FST Oy RENIN OKO SLs a eh at a 25. 9 17.5 27.7 33. 2 37.9 42.4 43. 0 
HET TWO GS eee eee eee ee ee ape 10. 4 13.3 9.3 10. 7 12. 0 13. 2 13. 8 
SUING EY Uk cea eg ce Rg ee 36. 3 30. 8 37. 0 43.9 49.9 55. 6 56. 8 
Farm and miscellaneous private: 
SORT WOO GSB eat ere meen tate eens re ge Se Ee 14. 4 12. 7 18. 4 22. 4 24.7 26. 7 27. 0 
Blam Ooch Sass abeeess See eater eeaeeeoes 10. 7 7.4 9.1 153 G74 19. 0 19.9 
SACS A Ve sc ie a at a Se 25. 1 20. 1 27.5 37. 7 41.9 45. 7 46. 9 
All owners: 
ESN RFA ONO FS a ei eS es EE ge ae 15.9 13. 4 19. 4 24, 2 27.5 30. 6 S152 
BET. WO LS Sepa erase ese pay ot ee 10. 1 8. 0 &.7 13.9 15. 9 WG 18. 4 
PRG er yee eee re ee eae 26. 0 21.4 28. 1 38. 1 43. 4 48. 3 49. 6 


The relatively Jow percentage growth rates 
estimated for National Forest lands mainly 
reflect heavier volumes per acre. Another factor 
is the inclusion in natural forests of many moun- 
tain areas of relatively low site and high propor- 
tions of hardwoods which have significantly lower 
growth rates than softwoods. 


Trends in Timber Inventories 


As a result of the sizable increases in timber 
growth relative to removals, timber inventory 
volumes increased from an average of 680 cubic 
feet per acre in 1952 to 829 cubic feet in 1970 (table 
49). A further buildup of inventory volumes aver- 
aging about 23 percent by 2000 is estimated under 
the assumptions of these base projections. 


PROJECTIONS OF TIMBER SUPPLIES IN THE 
NORTH 


The North is of major importance as a source of 
hardwood timber, accounting for 44 percent of 
the total U.S. output of hardwood roundwood 
products in 1970. Softwood products from this 
section made up only 6 percent of the Nation’s 
total softwood harvest. 


Trends in Forest Area 


For a number of decades the area of com- 
mercial timberland in the North has been increas- 
ing as a result of widespread abandonment of crop 
and pasture lands and reversion to forests. A 
reversal of this long upward trend is anticipated, 
however, with a continuing decline in forest area 
throughout the projection period (table 50). The 
assumed area reductions are judged to be within 
the range of reasonable possibilities and are used 
as benchmarks in evaluating future timber 
supplies. 

Most projected area changes have been as- 
sumed to occur in the category of farm and miscel- 
laneous private ownerships. It is expected that 
urbanization, for example, especially along the 
Mid-Atlantic corridor, will continue to engulf 
extensive forested areas. Many areas adjoining 
lakes throughout the North and areas in the 
Appalachians are likewise expected to contribute 
very little to the timber supply. 


Timber Removals and Net Growth 


During the 1952-70 period both softwood and 
hardwood timber removals from growing stock 
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Tas LE 47.—Net growth of growing stock per acre in the South, by owner class and species group, 1952, 1962, 
and 1970, with projections to 2020 


[Cubic feet] 


Projections 
Owner class and species group 1952 1962 1970 . 
1980 1990 2000 2020 
National Forests: 
SOLt woods sae es ete a ae ee ee ee eee 27. 4 38. 4 37. 0 40. 9 40. 7 39.8 39. 8 
Hardw00ds=2..2252-0 05-0 os eee eee eee ke 16. 5 17.6 18. 6 18. 4 18. 0 18. 0 
Mo tal see eee. Se eee oe eee ee 39. 3 54. 9 54. 6 59. 5 59. 1 57. 8 57. 8 
Other public: a 
Softwoodsae sso see nee seen eae manne oe ee eae es 19. 2 20. 8 27.9 31.3 32. 7 32. 6 32. 5 
Tard WO0dS*= see soo eae ae ee cee Ae oes 11.5 14.1 17. 6 19. 5 20. 2 20.1 20. 2 
Do} 1:1 RS mee nee epee ARN pene Ore Sy Re 30. 7 34. 9 45.5 50. 8 52. 9 52.7 52. 7 
Forest industry: 
Soft woo dseeee es ere seer a a ae wena ree 33. 5 38. 9 39. 8 42.5 43.1 42.9 42.9 
Hard wO0dss == ese ee= sn eee aa ee eee eee V4 12. 6 18. 3 14,2 14.7 14. 7 14.7 
BX 12 ee ee Se ee 44.6 51.5 53. 1 56. 7 57. 8 57. 6 57. 6 
Farm and miscellaneous private: 
SOLG WOOGS eerste Senay eee ay a ee pe 14.7 17. 6 24. 4 26. 3 26. 8 26. 6 26. 6 
TBE WOOUS: see tee ee eee ee ere ete 15: 2 15. 3 17.4 19. 0 19.9 20. 1 20. 1 
D0 71 al es ee yaar a aa se POE mg 29.9 32. 9 41.8 45. 3 46. 7 46. 7 46. 7 
All owners: 
Soft woods#ese eas Sees ase eee ae ees 18.7 22. 4 28. 0 30. 4 30. 9 30. 8 30. 9 
Tard WwO0dsseees ~ es enon Se ee eee 14, 2 14. 9 16. 7 18.1 18. 8 18.9 18. 9 
eG ea See ere i en oe 32. 9 37.3 44.7 48. 4 49. 7 49.7 49.8 


in the North averaged less than half the annual 
net growth (table 51 and fig. 30). Moreover, the 
margin of growth over removals increased during 
this period as a result of rapid increases in net 
growth. In 1970, growth of hardwoods was 2.3 


Net growth and removals of growing stock 
in the North 


BILLION CUBIC FEET 


pee 
| Pomel growth — ES TAT © z ee 


Th 
Se aa 
~removals 


1952 1962 1970 1980 1990 2000 2010 2020 


Figure 30 


times removals, and growth of softwoods was 2.2 
times greater than removals. 

Rapid increases in net growth of sawtimber has 
similarly led to a substantial surplus of growth 
over removals of larger sizes of timber in recent 
years. Net growth of softwood sawtimber in 1970 
was 1.7 times annual removals (table 52 and fig. 
31). Net growth of hardwood sawtimber was 1.5 
times more than removals. 

The substantial excess of net growth over 
removals in recent years represented a recovery of 
northern timber resources from an extremely low 
level of productivity, especially in terms of the 
sizes and quality of timber needed by forest 
industries. Past logging and repeated fires left 
vast areas poorly stocked, but with improved fire 
protection most forest areas are again growing 
timber. Also, large areas of former agricultural 
land which reverted to forest after abandonment 
are now contributing considerable ‘ingrowth’ 
as trees pass 5.0 inches in diameter. In some areas 
ingrowth made up at least half of the total net 
annual growth in 1970. 

On public lands, net growth averaged about 
four times greater than timber removals in 1970 
(Append. I, tables 21 and 22). This largely reflects 
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TABLE 48.—WNet growth rates of growing stock in the South, by owner class and species group, 1952, 1962, 
and 1970, with projections to 2020 


[Percent of inventory] 


Projections 
1962 1970 
1980 1990 2000 2020 
6. 2 5. 8 4.6 3.9 3. 6 3. 6 
3. 6 3. 6 3. 0 2.7 2.5 2.5 
5. 1 4.8 4.0 3. 4 3.2 3. 2 
5. 6 5. 8 5. 2 4.8 4.5 4.6 
3. 9 4.0 3. 8 3. 6 3.5 3. 5 
4.7 4.9 4 4.3 4.1 4.1 
6. 7 6. 8 6. 3 5. 8 5. 6 5. 6 
3. 5 3. 7 3. 8 3.7 ai 7 3. 7 
5. 5 5. 7 5. 4 5.1 5. 0 5. 0 
6.9 7.2 6. 9 6. 6 6. 4 6. 4 
3.9 4.0 4.1 4.1 4.1 4,1 
5. 0 5. 4 5.4 5.3 5. 2 5. 2 
6. 7 6. 9 6. 4 6. 0 5. 8 5. 8 
3. 8 4.0 4.0 3. 9 3. 9 3. 9 
5.1 5.4 5. 2 5. 0 4.9 4.9 


Owner class and species group 1952 
National Forests: 
Soft woodsese aie See aes ee 2 rs RS ee es 5.9 
ard wOoGSie acess atk ee ce) cienis cs S ae 3.3 
a ry Sea SF oh A a VE 4.8 
Other public: 
Soft wos Sete een eae ater ae CR ee 5.9 
TATA WOOdS Sa =e eee ae a 3.9 
PIS Gea Lee eG eis = SPR ESE eg BP 5.0 
Forest industry: 
SSO LE WO. 0 GS sate ee es es OR pa is ng oh RE 6. 8 
Ves UeeWeto hyKoyoxe Fess eee ee Ne a ee vv a 3. 4 
ARR EN Le Ne op A ca 2p 5.4 
Farm and miscellaneous private: 
Soft woods Basset es i ee See 6. 5 
Hardwoods Seyi ae ieee au Caan ae a aoe, Sy i¢l 
SLO EN La oer So RB a REE ee 4.7 
All owners: 
ORG WOO SMa eee saps a See ee wae oat eee 6.5 
Jaro hy Koro Ene) es A ee i aa a ee Te a a or 3. 6 
UNCC RH | 5 a ai Re ee ie Lt SOL 4.8 
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age classes on those areas and a policy of building 
up timber inventories to emphasize sawtimber 
harvests under relatively long rotations. 

The heaviest cutting in relation to net growth 
has been on private lands. But on both forest 


industry and farm and miscellaneous holdings, 
removals of softwoods and hardwoods in 1970 
amounted to about half the net annual growth. 

Under the area and harvesting assumptions 
used in developing these particular projections, 
that is, with projected removals rising to equal 
net growth by the year. 2000, net growth of 
softwood growing stock is estimated to decrease 
about 18 percent from the 1970 level, whereas 
available removals of softwoods are projected to 
rise by 88 percent. 

Hardwood net growth in cubic feet is projected 
to increase somewhat then decline slightly by the 
year 2000 with rising stand density. Total re- 
movals, however, are projected to increase some 
140 percent under the assumptions of these base 
projections. After 2000 growth and removals drop 
slightly because of the assumed drop in commer- 
cial timberland areas. 

A breakdown of the data for growth and 
removals reveals significant differences by tree size 
class and quality. Growth takes place over the 
entire timber inventory, whereas removals are 
more heavily concentrated on selected species, 
such as maple, birch, walnut, or white oak, for 
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TasLe 49.—Inventories of growing stock per acre in the South, by owner class and species group, 1952, 
1962, and 1970, with projections to 2020 


[Cubic feet] 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forests: 
Softwoods: =. s2482u2 2222 ssu a ee et 466 623 643 885 1,038 | 1, 092 1, 092 
Tar A WOOUS me sae Shes 5 Se ey a ea ee 361 459 486 610 686 G2 a2 
1 0) er: | Re ae A lrs SR R PN AO s O 827 1, 081 1, 129 1, 495 1, 724 1, 804 1, 804 
Other public: 
Softwoodsi 2-522 22_ So. = 6 5 2 2 a es ee ae 324 374 482 605 687 716 713 
Hard WooOdses" 2 oa2 25 5- c oe as SE en een 296 364 439 510 556 573 575 
PG te a se are Pre eh ey ee 620 738 921 1, 115 1, 243 1, 289 1, 288 
Forest industry: 
Softwoodsasss #2. a. 22202 22s sa eee eee 494 576 584 679 741 762 761 
Hardwoods: =. yoo Baa ee Se ee eee 326 359 356 378 392 397 397 
A CG teagan eta Mr Page 2 Msg ET 820 936 940 1, 057 1, 183 1, 159 1, 158 
Farm and miscellaneous private: 
Softwoodse. sos fire Sie Fe Se ee eee 226 256 341 382 408 417 417 
Ward w00dSe2.22 a0 855226. Seen ee ae eee 415 395 432 460 479 486 487 
otal ae = tise ee eee ae ee eee Soe ae 641 651 773 842 887 904 904 
All owners: ce 
DO WOOdSS2. ose sane eee ee 287 334 407 473 517 533 536 
HandWoods!s 2222252). 2 ese bee eee ceeeet 393 392 421 455 476 484 483 
A ost:)| eee eae Ses oe eae a ae ee ERA 680 726 829 928 993 1,017, 1, 019 


Note: May not add to totals because of rounding. 


TABLE 50.—Area of commercial timberland in the North, by 


owner class, 1952, 1962, and 1970, with 


projections to 2020 
[Million acres] 


Projections 
Owner class 1952 1962 1970 
1980 1990 2000 2020 
National. Forests. 22<U.25 cc2cc.cchesesscaseceene 10. 3 10. 3 10.5 10. 4 10. 3 10. 1 9.9 
Otherjpublic= 3222524 52e2. 2 eee eae see ee 22. 0 DD 21.5 21. 2 21.0 20. 8 20. 4 
MorestinGustry = 325222 = 5252-52 5252545225 sees 14.0 14, 2 17. 6 18. 2 18. 8 19.5 20. 7 
Farm and miscellaneous private____-_-_-_--------_-- 123. 8 129. 1 128. 4 126. 5 124. 6 122.7 118. 8 
FRG Gell ee ee et ee ae 170. 2 175.1 177.9 176. 3 174. 7 173. 1 169. 8 


example. Cutting also tends to be concentrated in 
the better quality stands and more accessible 
areas. Supplies of saw logs and veneer logs thus 
may be short in many areas, whereas supplies 
of hardwood pulpwood are more than adequate for 
industry’s needs. 

Changes in timber harvesting practices and 
development of markets for timber that is cur- 


rently unmerchantable will, therefore, be necessary 
to achieve the trend in available removals shown 
by these projections. 


Supplies of Roundwood Products 


In 1970, only 80 percent of the total softwood 
removals in the North, and 69 percent of all 
hardwood removals, consisted of roundwood 
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TaBLE 51.—Timber removals, net growth, mortality, supplies of roundwood products, and inventories in. the 
North, 1952, 1962, and 1970, with projections (1970 level of management) 1 to 2020 


[Million cubic feet] 


Projections 
Item 1952 1962 1970 
1980 1990 2000 2020 

SOFTWOODS 

Removals from growing stock: 
Roundwoodiproductsa22 222. 222s eee es 524 449 506 730 869 1, 036 1, 040 
WorcinewmesiGucsm= maa eee es 67 55 61 77 84 94 90 
Othersremovalsaae sae ee ee es 50 50 62 49 52 53 53 
AT @ tre pe eee ens care SAL See eG I 641 554 629 856 1, 005 1, 183 1, 183 
ING Gee o wit les aap Wee ata ce ee nk 1, 074 1, 243 1, 387 1, 322 1, 194 1, 134 1, 1384 
VEO ality eye a ess RE 228 301 360 422 455 467 465 

Roundwood supplies: 

nrom\ growing stock. 2-2. bose se ee 524 449 506 730 869 1, 036 1, 040 
Hromvotherssounces!2 esse a6 eee 79 64 73 73 73 73 73 
sl Moyer | I oo ane ach ke 603 513 579 803 942 1, 109 1,113 
Inventory of growing stock_______________- 27,777 | 34,020] 39,114 | 45,869] 49,579 | 50,851 | 50, 893 

HARDWOODS 

Removals from growing stock: 
Roundwood products = 22-25 5-22 1223 1, 057 1, 069 1, 242 2, 261 2, 998 3, 678 3, 632 
Mopoin'ouresidues= ae eee eee ee 195 193 222 306 375 442 394 
Othersremovals aa eee ee ee 200 242 342 188 204 209 209 
Da Eg eg a lg 1, 452 1, 505 1, 806 2, 755 3, 577 4, 329 4, 235 
Neti growth = tee. mame aomate ies REO. 31046 |) 3.634|) 4 153 4, 253 4, 199 4, 130 4, 036 
Mortality = Mas Oh MCN RNa oe D 570 732 897 1, 045 1, 123 1, 149 117, 

Roundwood supplies: 

ihromverowineistock. ee 2 aoe eso ee 1, 057 1, 069 1, 242 2, 261 2, 998 3, 678 3, 632 
romeEOthersounces 2s ys ye sete wee a 322 230 167 167 167 167 167 
ONT NL 1 ees ei a 1379) "1 299Nl 1 409%) (2 4985) -3%165 | 3/845 3, 799 
Inventory of growing stock-______________- 82,178 | 101, 178 | 116, 563 | 136, 414 | 147,555 | 150,322 | 147, 238 


1 Plus other area and harvesting assumptions specified 
in this chapter. 

? Includes roundwood products from rough and rotten 
trees, limbs, dead trees, and trees on noncommercial and 
nonforest land. 


products (table 53). Some 10 percent of the soft- 
wood removals and 12 percent of the hardwood 
removals were left in the woods as logging resi- 
dues—about the same proportion of economically 
unusable material as in earlier years. Other 
removals, including timber losses to urban and 
industrial development, strip mining, highways, 
etc., are estimated to have amounted to somewhat 
more than volumes of logging residues. 

Residues and other removals are expected to 
decrease over the projection period because of 
better utilization of available material. Estimated 
proportions of removals used for products increase, 
therefore, in future decades to 88 percent of all 


Note: Estimates are for trend levels and consequently 
may differ from actual figures for the specified years. 


removals for softwoods and 86 percent for 
hardwoods. 

Under the assumptions of these base projections, 
prospectively available supplies of softwood round- 
wood nearly double, from 0.6 billion cubic feet 
in 1970 to 1.1 billion cubic feet by 2000 (table 51). 
Projections for hardwoods increase nearly three- 
fold, from 1.4 billion cubic feet to about 3.8 
billion cubic feet. Somewhat smaller increases are 
projected for sawtimber products (table 52). 

Roundwood supplies by owner class.—As in the 
case of forest areas, farm and miscellaneous private 
ownerships represent by far the major source of 
roundwood in the North (tables 54 and 55, and 
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TaBLE 52.—Sawtimber removals, net growth, mortality, supplies of roundwood products, and inventories in 
the North, 1952, 1962, and 1970, with projections (1970 level of management) ' to 2020 


[Million board feet] 


Projections 
Item 1952 1962 1970 
1980 1990 2000 2020 
SOFTWOODS 
Removals from sawtimber: 
Roundwood products_____________--_--- 1, 669 1, 322 1, 856 2, 132 2, 756 3, 535 3, 535 
Logging residues__________----------_-- 62 48 65 64 74 89 78 
Other removalss 225.2322. ee 134 128 181 112 122 125 126 
el 05,7) | oP ee ee a ee ee ee ee 1, 865 1, 498 2, 102 2, 308 2, 952 3, 749 3, 739 
Netiarowth2- 25. 2oe.c2 esos o Se else 2, 383 2, 807 3, 594 3, 509 3, 521 3, 615 3, 603 
IMO balit ya one eee eee eS 380 503 661 775 852 882 883 
Roundwood supplies: 
From sawtimber_______________-______- 1, 669 1, 322 1, 856 2, 132 2, 756 3, 535 3, 535 
From other sources ?___________________- 229 166 258 258 258 258 258 
Hla #3 (eine IE AE ds adres oe aD SP 1, 898 1, 488 2,115 2, 390 3, 014 3, 793 3, 793 
Inventory of sawtimber__________________- 58, 939 69, 203 80, 061 96, 897 | 106, 472 | 110, 103 109, 887 
HARDWOODS 
Removals from sawtimber: 
Roundwood products___________________ 3, 913 4,014 5, 497 7, 062 9, 411 11, 553 11, 408 
Logging residues____________-__-------- 390 365 448 408 447 473 379 
. Other removals_______________________- 530 575 903 416 455 468 470 
oD OURU Se ee eee ee 4, 833 4, 954 6, 848 7, 886 10, 313 12, 494 12,257 
Net -growth__.................---.---...- 6, 977 8, 645 10, 076 11, 337 11, 835 12, 006 11, 767 
Mortality! 2.05...ee to. Ue ee 1, 141 1, 362 1, 669 1,949 | 2,136] 2,209 2,173 
Roundwood supplies: 
From sawtimber_-__--__-_-------------- 3, 913 4,014 5, 497 7, 062 9, 411 11, 553 11, 408 
From:-other sources: 2-2... ee 387 415 586 586 586 586 586 
otal jae ee eee ee ee eee 4, 300 4, 430 6, 083 7, 648 9, 997 12, 139 11, 994 
Inventory of sawtimber__________________- 187, 365 | 221, 484 | 251, 807 | 295, 876 | 323, 425 | 331, 211 325, 152 


1 Plus other area and harvesting assumptions specified 
in this chapter. 

2 Includes roundwood products from trees too small to 
qualify as sawtimber, rough and rotten trees, dead trees, 
and from trees on noncommercial and nonforest land. 


figures 32 and 33). In 1970 these holdings supplied 
73 percent of all roundwood products, while forest 
industry lands supplied 16 percent, and public 
lands 11 percent. 

Roundwood production per acre.—Output of tim- 
ber products per acre of commercial timberland 
in 1970 ranged from about 7 cubic feet on public 
lands other than National Forests, to 18 cubic 
feet on forest industry lands. Under the assump- 
tions of this section, available harvests are pro- 
jected to increase from an average cut of 11.2 
cubic feet per acre in 1970 to about 29 cubic 
feet by 2000 (table 56). 


Note: Estimates are for trend levels and consequently 
may differ from actual figures for the specified years. 


Trends in Net Growth Per Acre 


Average net growth per acre has risen 29 percent 
since 1952 to an average of about 31 cubic feet 
per acre (table 57). With the level of management 
and other conditions assumed in this section, 
average net growth of growing stock for all owners 
combined is expected to remain fairly constant at 
about 31 cubic feet per acre. Some additional 
growth would also occur on rough and rotten 
trees. 


On public and industry lands some decrease 
in net growth is projected as a result of industry 


‘Tas LE 53.—Components of growing stock remov 


Component 


SOFTWOODS 


Roundwood productsse2==-5- 42500250 see eee 
ho scan wer esid Wekemiar aS sees ee See 
@thergre m1 oa] sepa ee ee tape es pees ce ee 
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Roundwood sproductss2=-e-s--s2c5- eee eee 
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als in the North, 1952, 1962, and 1970, with projections 


to 2020 
[Percent] 
Projections 
1952 1962 1970 
1980 1990 2000 2020 
82 81 80 85 87 88 88 
10 10 10 9 8 8 8 
8 9 10 6 5 4 4 
100 100 100 100 100 100 100 
73 “ak 69 82 84 85 86 
13 13 12 11 10 10 9 
14 16 19 7 6 5 5 
100 100 100 100 100 100 100 


TasLE 54.—Supplies of roundwood products in the North, by owner class and species group, 1962, 1962, 
and 1970, with projections to 2020 


[Million cubic feet] 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
I a ee ed 
‘National Forests: 
BESOLUWOOdSE serine ee ee aE ee bidet aye 22 26 30 57 81 104 102 
JBL RON HOLOLG ISL ee aes on cgi en an on) ee EN 34 44 45 98 126 160 158 
| Movaleemeres ie eM mena ote Ne 2 OY 56 70 75 155 207 264 260 
Other public: 
SO Rt W.O0 Cs lame sai lerare sper aie Senn WSC elcey Artaayh 39 41 50 92 130 168 165 
ard woOdsuas sum mnie sin one LSS Wie 72 87 94 227 318 411 406 
IERIE psc ca ths NE Po Mata 128 144 319 448 579 571 
Forest industry: me 
SHOT ONO Eh i Lr lS a ee co a ne 138 123 168 213 260 324 344 
mellardwoods'ss) a0 hin bei CE re eee RL 132 118 148 187 228 278 296 
LLG Callen Sere erwye or eUem Suna TONY mar NN 270 241 316 400 488 602 640 
Farm and miscellaneous private: 
SOR two. Gl Siete eee yes gta De edhe SS Tyla 404 324 332 441 471 514 502 
ard woods ua sigenn(  Mamune Noman ar Ci N Raut ert 1,140] 1,048] 1,122] 1,917] 2,493] 2,996 2, 939 
| Ro tale te ayers SR ieee. Bs Cla “pei. 1,545 | 1,372 | 1,454 | 2,358 | 2,964 3,510 3, 441 
Total North: 
SOC WOO CS em see emumea ine Nau Teer nal COME ce Uma tae 603 513 579 803 942 | 1,109 1, 113 
ATC WOOds eee anne emmtnee ses Tee LUE SAB 1,379 | 1,299] 1,410] 2,428 | 3,165 | 3,845 3, 799 
HN Gt) epee eae eta Seb rar Fc ls cop el 1,982 | 1,812] 1,989} 38,2381) 4,107 | 4,954 4,912 
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TaBLE 55.—Supplies of sawtimber products in the North, by owner class and species group, 1952, 1962, 
and 1970, with projections to 2020 


[Million board feet] 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forests: 
SOltWOOGSS=2 = —=222 see ss a eee ee aw eee 82 99 118 169 275 393 387 
ard WO0GS8s2.cne2 == sameeren eee 104 162 186 259 386 529 521 
Wo) 2) pe dele nt a ee eS ee 2 ere 186 261 304 428 661 922 908 
Other public: 
Softwoodsoe 4 asa Se a a ee ee 99 103 170 293 468 659 649 
Hard w00dss2e" ses s2 642 oes ae ae ee ee 154 218 302 598 933 1, 286 1, 265 
Motels. aie See e ea ene see eee eee eee 252 321 472 891 1, 401 1, 945 1, 914 
Forest industry: 
SOLU WOO CS 2 tte ae ee ee nee ee ee 428 344 611 567 743 965 1, 023 
Hard WOO0dS===22 S=-24—= 22-5225 - ses se Se 329 337 530 595 748 924 980 
ARG Gai se ee ee oer agent Seater eee ees 757 681 1, 141 1, 162 1, 491 it 889 2, 003 
Farm and miscellaneous private: 
SOE WOO SS es on ace 1, 289 942 1, 216 1, 361 1, 529 1, 776 1, 734 
Hardwoods 2425052245 - 20 aa ee ee 3, 7138 3, 713 5, 064 6, 196 7, 929 9, 400 9, 228 
TY 3 puree rare Po She nee ae ek le ee 5, 002 4, 655 6, 280 7, 557 9,458 | 11, 176 10, 962 
Total North 
SOftwOOGSe4 25 ssa soe ae ee ee et ee ee 1, 898 1, 488 2, 115 2, 390 3, 014 3, 793 3, 793 
Hardwoods_______---------------------------- 4,300 | 4,430] 6,082 | 7,648| 9,997] 12,139 | 11,994 
lB 0 2" Kae Sep a i ee PC Sn A 6, 198 5, 918 8, 197 | 10, 038 | 18,011 | 15, 932 15, 787 
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buildup and resulting constraints on net growth. 
On farm and miscellaneous private holdings, 
growth per acre is expected to increase somew hat 
with prospective improvements in stocking on 
these lands. 


Supplies of softwood sawtimber products in 
the North, by owner class 
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Projected net growth of timber by 2000, under 


the assumptions of this chapter, would still be less 
than half of the potential net growth that could be 


attained ultimately in natural stands fully stocked — 


2020 
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TaBLE 56.—Supplies of roundwood products per acre in the North, by owner class and species group, 1952, 
1962, and 1970, with projections to 2020 


[Cubic feet] 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forests: 
Soft woods tes seer yee ae eee oe eee ean el 2.5 2.8 5. 5 7.9 10. 3 10. 3 
ITNT: CL WO GS ee pe a ype te ee ein ay I .3 4.3 4,4 9. 4 12. 2 15. 8 16. 0 
ING (ea apts ye ee eR at ie Seg e se eh 4 6. 8 7. 2 14. 9 20. 1 26. 1 26. 3 
Other public: 
FSLOV Reng OXONO Fes Sess Ales Te nd Lape ee es a .8 1.9 2.3 4.3 6. 2 8. 0 8.1 
EVE WOO CS Be says se ee = le cpt ge ee eee 3 4.1 4.4 10. 7 15.1 19. 8 19.9 
“ARGS we [2 eae A ap Aya yal 6. 0 6.7 15. 0 2153 27.8 28. 0 
Forest industry: 
SOLE WOO GS Bete eye eee es oS iy RH Se ype So lt . 8 8.7 9. 6 YZ, 13. 8 16. 6 16. 6 
EVAR WOOGSe eS! ee eps e eney umier ect RIT mre es gO See . 4 8.3 8.4 10. 3 12.1 14. 3 14. 3 
sR Gallas ee ee Se ee eee Sle ages le 19. 2 17.0 18. 0 22. 0 25. 9 30. 9 30. 9 
Farm and miscellaneous private: 
Soft woo Gs teres ee eee eres rae Ey es uo 2.5 2. 6 3.5 3. 8 4,2 4.2 
aT WOO GSHer ase ewe oe eee Se ares 2 8.1 8.7 15. 1 20. 0 24. 4 24. 8 
“Ay era VO a a se eee ee = ee eS 12. 5 10. 6 11.3 18. 6 23. 8 28. 6 29. 0 
All owners: 
Soft woods mec sek ee eee ect ah ee ee 3. 5 2.9 3. 3 4.5 5. 4 6. 4 6.5 
ardwoods ae ase cme ee ee weet h peee eee UR 8.1 | 7.4 7.9 13. 8 18. 1 22. 2 22. 4 
ING) HEN Se I Ee SL ee as A 11. 6 10. 3 lie? 18. 3 23. 5 28. 6 28. 9 


with growing-stock trees. This mainly reflects 
reductions in radial growth and increases in 
mortality resulting from increased stocking in 
younger stands, and the occupancy of much forest 
land by rough and rotten trees or nontimber cover. 

Net annual growth rates as a percent of the 
growing stock inventory averaged about 3.6 per- 
cent in 1970. A moderate drop to an average of 2.6 
percent by 2000 is estimated under the assump- 
tions of this section, largely to the projected 
buildup of both softwood and hardwood _ in- 
-ventories. 
_ Many of the differences in growth and in stand 
conditions among ownership classes are the re- 
‘sult of differences in forest types and levels of 
‘management. Thus larger inventories per acre and 
higher levels of growth on National Forests and 
forest industry lands reflect in part higher pro- 
‘portions of the more productive types such as 
‘maple-birch-beech and spruce-fir. Farm and mis- 
cellaneous private lands, on the other hand, 
include relatively large proportions of the oak- 
hickory type which generally occupies the drier 
and less productive uplands. 

Proportions of stand-size classes in 1970 also 
differed considerably by ownership. On public 


lands poletimber stands predominated, whereas 
sawtimber stands were more important on forest 
industry lands. 


Trends in Timber Inventories 


Because of the substantial surplus of net growth 
over removals in recent years, volumes of growing 
stock in the North increased about 42 percent 
between 1952 and 1970 to an average of 875 cubic 
feet per acre (table 58). Forest industry lands 
and National Forests supported the heaviest 
inventory volumes per acre in 1970, and such 
differentials are projected to continue. For all 
owners combined, the average inventory per acre 
under the assumptions of this chapter is pro- 
jected to increase a further 33 percent by 2020. 


PROJECTIONS OF TIMBER SUPPLIES IN THE 
ROCKY MOUNTAINS 


The Rocky Mountain section contained 14.2 
percent of the Nation’s timber inventory in 1970, 
and accounted for 7.1 percent of the total national 
output of roundwood products. Some 4 percent of 
the Nation’s lumber and wood products establish- 
ments were located in this area in 1967; these 
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TaBLE 57.—Net growth of growing stock per acre in the North, by owner class and species group, 1952, 1962, 
and 1970, with projections to 2020 


[Cubic feet] 


Projections 
Owner class and species group 1952 1962 1970 
1990 2000 2020 
National Forests: 
Soltwoods.2 o2e-oecees ese ee eee 9. 2 10. 2 11, -1 10.7 10. 10. 3 
Hard woodsse os) ewe aa eed ein 19.1 24.9 27.3 18. 0 16. 17.0 
DLotalzs sees 2 ea Sune ea, CC emagh we 28. 3 35. 38. 4 28. 7 27. 27. 3 
Other public: 
Soft woOodse ee = a= aa eet aioe See tee 7.3 7.0 8.1 8.4 8. 8.2 
Hardwoods 3oet i ae et Dare on Ae 17.6 19.0 25. 3 22. 4 21. 21. 1 
Ota tee aes Tee wala Oe. ae Mee 9 es 24.9 26. 0 33. 4 30. 8 29. 29. 3 
Forest industry: 
Soft woods: 5602 =e Si sme Mit. Me. wl eee 16. 4 20. 1 22, 4 18.3 17: ilar 
Hardwoods ss. aon o as uch eee ee on oe 16. 8 19. 4 18. 1 16. 4 15. 15.9 
Motalote = 25 te tees set ed Me Le ab ed 33. 2 39. 5 40. 5 34. 7 33. 33. 6 
Farm and miscellaneous private: 
510) [Ry £0, 0) [= a RA Ne ee TE 9 a 4.7 5. 4 5.5 4.5 4, 4.2 
Hard woodste 228i a. er one oe ae 18. 0 20. 9 23. 4 26. 0 26. 26. 2 
d 10S) (ee ee i re Oe Se Ee 22. 7 26. 3 28. 9 30. 5 30. 30. 4 
All owners: 
Dotiwoodss 2-22 ee eee 6. 3 a 7.8 6. 8 6. 6.7 
Hardwoods! 85242 Ses eee oe Se Sen yi 17.9 20. 8 23. 3 24.1 23. 23. 7 
otal Sec 2o3Gs eee ie Sa ee Se Oe ds 24, 2 27.9 31.1 30. 9 30. 30. 4 


produced 6 percent of the value added in U-S. 
production of lumber and wood products. 


Trends in Forest Area 


Classification of forest lands in terms of com- 
mercial timberland is particularly difficult in this 
section because of the marginal nature of much of 
the forest land and timber resource and the in- 
creasing importance‘ of nontimber and environ- 
mental management objectives that limit or 
preclude commercial timber production. 

Forest areas in the Rocky Mountains that were 
classed as suitable and available for timber pro- 
duction in 1970 amounted to 61.6 million acres, or 
3 million acres less than comparable figures in 
1962 (table 59). About 0.7 million acres of National 
Forest land were withdrawn between 1962 and 
1970 for additions to wilderness, and about 2.3 
million acreas were placed in a “deferred”’ cate- 
gory pending further study of use potentials. 

A further 5 percent decline in National Forest 
commercial timberland over the next several 
decades was assumed in developing projections 
of possible future supplies of timber. As pointed 
out earlier, it is of course possible that land- 
use and classification studies currently underway 


could lead to additional reductions in these area 
figures. 

For other public owners a similar decline in 
commercial timberland has been projected. The 
small area under forest industry ownership, 
2.2 million acres, was assumed to remain constant. 


Commercial timberland in farm and miscel- 
laneous ownerships remained almost constant 
in recent years at about 12.5 million acres. How- 
ever, availability of these lands for commercial 
timber use is believed to have diminished because 
of growing use for nontimber purposes. Much 
of this forest acreage is of low productivity for 
timber production and much is held by owners 
whose management goals conflict with timber 
management. The acreage of farm and miscel- 
laneous owners available for commercial timber 
use has therefore been projected to decline 25 
percent below the figures shown for 1970. 

The total acreage of commercial timberland 
in the Rocky Mountains is therefore projected 
to decline about 9 percent by 2020 to a level of 
56 million acres. This figure includes 5 million 
acres with marginal possibilities for timber 
production, as noted in the footnote of table 59. 


TasLE 58.—Inventory of growing stock per 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
| National Forests: 
Softwoods Saves sae eee ee ee ee 189 258 296 363 403 417 417 
Tar dw OOCS aa ere ae oe Se Se ee 447 598 704 871 950 974 974 
PEG Cet erm sae sR a 2 A ce SS Sa 636 856 1, 000 1, 234 1, 353 1, 391 1, 391 
| Other public: 
Softwoodsetee asec een a2 Name sol ee eee 150 193 226 274 305 316 316 
IETS Ts Vy, CS Seer a eo 402 545 648 814 906 936 936 
Ro ENS SA se se re Le tes 9 ne eae eae 552 738 874 1, 088 1,211 1, 252 1, 252 
| Forest industry: 
SO TW OOG Be So See ere ae re Gee es ae ee 440 544 640 749 805 823 824 
and wOOds aera mete so Ulm sees bee Diagn ils Cc 494 590 571 643 686 701 701 
Mo tale ee See oss Ae Stee oS Fea 934 1, 134 1, 211 1, 392 1, 491 1, 524 1, 525 
Farm and miscellaneous private: 
Sorina ue Bee ee ae eee eee ayes ees 132 151 155 179 192 196 196 
EV AT W,O0 GS eae mee ee mre ae ce See et ee errr 499 580 664 778 850 875 875 
| AROS 3 SBS Sess eae ees eats erie ali pa 631 731 819 957 1, 042 1, 071 1, O71 
I — 
| All owners: 
| ORG WOO CS beeper Ree i Pa ee aes 163 194 220 260 284 294 300 
| HETar clw.00 Cs mete ets pa rae pay ate a lh 483 578 655 774 845 869 867 
| SIRO ENN rs cat cas a a alps see oe elas pu a 646 772 875 1, 034 1, 129 1, 163 1, 167 
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acre in the North, by owner class, 1952, 1962, and 1970, with 
projections to 2020 


[Cubic feet] 


Tas LE 59.—Area of commercial timberland in the Rocky Mountains, by owner class, 1952, 1962, and 1970, 


with projections to 2020 


[Millions acres] 


Timber Removals 


Owner class 1952 

National Bh Ores t me ieee ser pain HRN i yaar es a Re Tot 41. 
Othergpub lichen me Se Neaghar it Vee aah Gen ES Ue 
HOTestMNGustry een eee eee eee eae 2. 
Farm and miscellaneous private__________________- 12. 
A BRONENU Boy cise aoe ek a  eS 63. 


7 Projections 
1962 1970 
1980 1990 2000 2020 
42.7 | 139.8 39. 4 39. 0 38. 6 37. 8 
7. 2 7.2 Gal 7.0 7.0 6. 8 
2.2 2.2 2. 2 2. 2 2.2 2.2 
12. 5 12.4 11.8 ikea 10. 5 9. 2 
64. 6 61. 6 60. 5 59. 3 58. 3 56. 0 


_ nology, and lands where nontimber uses predominate. 


Because of accessibility problems and low 


stumpage values, timber harvests in the Rocky 
Mountain area for many years were limited to 
large, high-quality timber such as white pine 
and ponderosa pine. A large portion of the tim- 


| 1 Includes 5 million acres of National Forest land not considered in projecting timber supplies. These include small 
| patches and stringers of productive forest land isolated from markets, areas too unstable to harvest with current tech- 


ber inventory was not economically available 
until after World War IJ, when improved trans- 
portation in the region and growing timber 
markets led to increased values for diverse species 
and smaller sized trees. 

The extent of recent timber development is 
indicated by the substantial rise in timber re- 


72 


THE OUTLOOK FOR TIMBER IN THE UNITED 


STATES! 


TasLE 60.—Timber removals, net growth, mortality, supplies of roundwood products, and inventories in the 
Rocky Mountains, 1952, 1962, and 1970, with projections (1970 level of management) ' to 2020 


[Million cubic feet] 


Projections 
Item 1952 1962 1970 
1980 1990 2000 2020 
SOFTWOODS 
Removals from growing stock: 
Roundwood! products. 2-2-2222 22.22 225222222 466 646 815 1, 008 1, 104 1, 241 1, 197 
hopoing residues=- #2 se sons. ae eee eee te 57 79 103 99 92 89 67 
Other: removals 22 fo 25 eee 10 13 16 160 171 ei 181 
LO teas eee tr ee wn ks aoe nee NE A 533 738 934 1, 267 1, 367 1, 507 1, 445 
Nets row bl eee ae rat eae ee ee eee 1, 096 1, 245 1, 289 1, 404 1, 476 1, 492 1, 520 
Mortality ae= S22 32-6 ae (eee eee Oe ee 567 600 564 587 595 601 604 
Roundwood supplies: 
Brom. CrOWwIMNg(StoCk= aa22 2285 Sssee ee eee eee aeS 466 646 815 1, 008 1, 104 1, 241 1, 197 
Bromother. sources:22=) 52 2 Pie eee a 29 38 38 36 35 34 34 
gl 0) 7% Goan a ct A eee Sa oe eye Da ON 495 684 853 1, 044 1, 139 1, 275 1, 231 
Inventory of growing stock_._____._-___-__-__-__-_-_ 85, 043 | 91, 265 | 87, 712 | 89, 244 | 90, 396 | 91, 179 91, 745 
HARDWOODS 
Removals from growing stock: 
Roundwood products: 224. 2-232 2c 2.veeeecceesse 3 3 3 33 52 76 77 
ogeing residuess “2222222 2 oo 5 eee: Jee (3) (3) (3) 2 3 4 4 
Other removals... -_.-=-.-2..--.s-cs-s.scee-e (3) (3) (3) 14 16 17 16 
Ota S eee see 8 a ee Se ee ee ee 3 3 3 49 71 97 97 
Net prowth=22- 2 ee ee See ee 57 66 72 90 95 94 96 
Mortality =. 2 J 2s ee econ ee oe a Samoan 35 39 49 36 38 39 39 
Roundwood supplies: 
Hrom: growing stock ~ 2 == 22 at Loe ee 3 3 3 33 52 76 77 
From otherisources:2°o02 22-22 een sees leone oe 8 ala 8 13 13 12 12 
ot 10) 2 Lesa enna ag Ames peat oh ao 11 14 11 46 65 88 89 
Inventory of growing stock___________--_-_______- 3,960 | 4,487 |) 4,507 | 5, 043 5, 359 | 5, 495 5, 438 


1 Plus other area and harvesting assumptions specified 
in this chapter. 

2 Includes roundwood products from rough and rotten 
trees, dead trees, and trees on noncommercial and non- 


movals between 1952 and 1970 (tables 60 and 61 
and figs. 34 and 35). Acceptance of smaller tree 
sizes for roundwood products also is evidenced 
by a 75 percent increase in removals of trees 
5.0 inches and larger; compared with a 68 percent 
increase for removals of sawtimber, that is, 
the saw-log portion of sound trees 9.0 inches and 
larger. Some of this expanded harvesting reflects 
cutting for pulpwood. Some is the result of using 
modern equipment for production of lumber 
from small timber. 

Hardwoods play a very minor role in the Rocky 
Mountains. In 1970 they comprised 4.9 percent 
of the inventory and 0.3 percent of total removals 


forest land. 
3 Less than 0.5 million cubic feet. 


Note: Estimates are for trend levels and consequently 
may differ from actual figures for the specified years. 


(table 60). Only 4 percent of the net growth of 
hardwoods was removed in 1970. 

Under the assumptions concerning trends in 
commercial timberland areas and continuance 
of forest management at 1970 levels, available 
removals in this base projection have been esti- 
mated to increase substantially in cubic feet, 
and to rise moderately for sawtimber. 

These projections indicate the possibility of a 
61 percent increase by 2000 in softwood growing 
stock removals above actual removals in 1970, 
and a 22 percent increase in sawtimber removals. 
More than half of the projected increase in re- 
movals occurs before 1980, based on the assump- 
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TasLE 61.—Sawtimber removals, net growth, mortality, supplies of roundwood products, and inventories in 
the Rocky Mountains, 1952, 1962, 1970, with projections (1970 level of management) ! to 2020 


[Million board feet] 


Projections 
Item 1952 1962 1970 
1980 1990 2000 2020 
SOFTWOODS 
| Removals from sawtimber: 
Roundwood products___--_-----_-------- 2, 940 3, 961 4, 948 5, 274 5, 349 5, 625 5, 222 
Logging residues__-__-_-------------_-- 177 240 311 275 261 259 237 
Other'removals=—----2-2- 2222-22-52. 52 60 78 97 605 633 647 660 
RO taller ee ee ane ae 3,177 4, 279 5, 356 6, 154 6, 243 6, 531 6, 119 
INetrerowthe ss see see ees eee aie ie 4, 153 4, 523 4, 936 5, 646 6, 034 6, 178 6, 328 
BBIortalitymmbemsh Rone ite: 856 bah Satie 2, 470 2, 517 2, 546 2, 214 2, 185 2, 168 2, 150 
- Roundwood supplies: rates Pee 
Hromisawtimbers=2 2225225222 le aw 2, 940 3, 961 4, 948 5, 274 5, 349 5, 625 5, 222 
From other sources ?___________________- 186 228 326 311 300 289 289 
HN Get LES Re a pepe eee gel crete anh SI em gina 3, 126 4, 189 5, 274 5, 585 5, 649 5, 914 5, 511 
Inventory of sawtimber____-_______________ 369, 173 | 381, 344 | 355, 107 | 345, 984 | 342, 424 | 340, 949 339, 635 
HARDWOODS 
Removals from sawtimber: 
Roundwood products______----_------_- 14 18 11 106 146 194 189 
ogeingyresiduesseeaa=e 2 ase a ee 1 1 1 4 5 6 6 
‘Otheriremovalsse sea eee oe eee eee 1 1 28 30 32 32 
MANY SN spa pl 16 20 13 138 181 232 227 
INeteorowtheemie eee oan ee ee 98 107 145 187 209 212 210 
IMIOTCA type ne eee ae ee See ye Cal 73 102 63 63 68 63 
Roundwood supplies: Fi 
ie irom sawtimber. 22.2252 222-254 2 2 14 18 11 106 146 194 189 
From other sources ?_______________-____- 1 1 2 2 2 2 2 
PICO Gall Pere Se ster, Sate em eae on 15 19 13 108 148 196 191 
Inventory of sawtimber__________________-_ 8, 904 9, 580 9, 302 9, 955 10, 310 10, 386 9, 970 


1 Plus other area and harvesting assumptions specified 
in this chapter. 

? Includes roundwood products from rough and rotten 
trees, dead trees, and trees on noncommercial and non- 


tion that National Forest removals could rise to 


equal the level of allowable cut estimated in 1970. 
It is recognized that forest acreages could vary 


_from assumptions as a result of changing land 
Management objectives. 
could be revised downward as a result of increases 
In nontimber uses. And economic analyses indi- 
cate that actual timber harvests could equal 
allowable cuts only with significantly higher 


Allowable cut levels 


stumpage price levels than existed in 1970. 
Projections also indicate that substantial 

volumes of hardwoods, particularly aspen, could 

be made available under the assumptions of these 


forest land. 


Note: Estimates are for trend levels and consequently 
may differ from actual figures for the specified years. 


base projections, but substantial changes in hard- 
wood values, plant capacity, and markets would 
be necessary before expanded use becomes feasible. 


Supplies of Roundwood 


Harvests of timber products for use by the tim- 
ber industries made up an estimated 87 percent 
of all softwood growing stock removals in 1970 
(tables 60 and 62). Approximately 11 percent of 
the total volume removed from growing stock was 
left in the woods as logging residues. An estimated 
2 percent—which probably was an underestimate 
of average annual withdrawals—represented re- 
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Net growth and removals of growing stock in the 
Rocky Mountains 
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Net growth and removals from sawtimber in the 
Rocky Mountains 
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movals of timber volumes on lands shifted from 
timber to other uses. 

It has been assumed in these base projections 
that an increasing amount of the material now left 
as logging residue will be utilized for products in 
the future. Other removals are projected at a 
relatively high level in accordance with earlier 
assumptions on area trends. 

In addition to roundwood products from growing 
stock, some production of roundwood is obtained 
from rough, rotten, and dead trees and from 
trees on areas not classified as commercial timber- 
land. Materials from these sources amounted to 
nearly 5 percent of all roundwood produced in 
1970 (tables 60 and 61). 

Available supplies of softwood roundwood from 
all sources are projected to increase about 50 per- 
cent between 1970 and 2000 to nearly 1.3 billion 
cubic feet (tables 60 and 63). A large projected 
increase in available output from National Forests 
mainly reflects the fact that actual timber har- 
vests on National Forests in 1970 were about 27 
percent below the estimated allowable cuts used 
as the basis for these supply projections. 

Achievement of the full allowable cut as assumed 
would require higher prices than in 1970. Also, it 
appears that new studies of multiple-use manage- 
ment requirements, and new studies of areas for 
possible wilderness designation, will result in 
somewhat lower levels of allowable cut than 
estimated in this section. Increased management 
and/or utilization efforts could serve to prevent or 
minimize such reductions in available supplies, as 
indicated in the following chapter. 

Sawtimber supplies—Available output of soft- 
wood roundwood in board feet of sawtimber size 
material increases only moderately in these pro- 
jections in contrast to the projected rise of 50 
percent in available output in cubic feet (table 64 
and fig. 36). Projected harvests from National 
Forests represent nearly 59 percent of the total 
projected output of sawtimber products. 

Increases in sawtimber production also are pro- 
jected for other public lands and for farm and 


TABLE 62.—Components of softwood growing stock removals in the Rocky Mountains, 1952, 1962, and 


1970, with projections to 2020 


[Percent] 
Projections 
Component 1952 1962 1970 el 
1980 1990 2000 2020 

Roundwood products... 2.2 22s 262225522225 22252 87 87 87 80 81 82 83 
HOE ein eeresidwek se kara ene eaten Ld ee 11 11 11 8 7 6 5 
Othersremovalsae 2340 eee ee ee 2 2 2 12 12 12 12 
‘Lotaltremovalses=5. isn cn eee aoe eee 100 100 100 100 100 100 100 
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TaBLE 63.—Supplies of roundwood products in the Rocky Mountains, by owner class and species group, 
1952, 1962, and 1970, unth projections to 2020 


[Million cubic feet] 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forests: 
ESOS AICO ONG Ee he 8 Es So em 218 387 519 702 697 692 685 
Elardiwoods iar nepeees yc as = es eed ey Len ep 2 7 10 9 23 28 32 38 
ARRON Ss Hes ee dS a se 225 397 528 725 725 724 723 
Other public: 
Soft woods mee saree as = ete aye Ue Se 78 78 82 120 177 174 
ETAT hwo O Smee ate yee mee ee ey eek, Ae 2 (4) 4 7 10 10 
“APO EEN Ly NA, AOR TA, SO he 80 78 86 127 187 184 
Forest industry 
SOLGwOOdSsaea ns tee ons Satie eo ee ee ae 118 170 146 127 100 102 
EV aT. CWOOUSEe Sak tes ee eee nee Bane (1) 1 (4) 6 6 5 5 
PU Gea ss aa ye NE url SULIT, eh al El 119 170 152 133 105 107 
Farm and miscellaneous private: 
Olt woodseat eet se eh eee Ril a ee 116 101 86 113 196 306 270 
VBUES RO ROK LG HS es ee yeg ot cap e  e s 2 1 12 24 41 36 
TORO te Sm BE AP ye, eee ON Se 8 118 103 87 125 220 347 306 
Total Rocky Mountains: 
SOL WOOGS Bem net ster Sey yay) ant SL Se ee 495 684 852 1, 044 1, 189 1, 275 1, 231 
Efendi dset na eerste diner ampeds oe aie nan obo St 14 ai 46 65 89 89 
LINSEED Se Sn ee a es ee 506 698 863 1, 090 1, 204 1, 364 1, 320 


1 Value is less than 0.5 million cubic feet. 


miscellaneous ownerships. In the latter case, the 
projected change in roundwood output is based 


on the assumption that timber harvests will 
increase from the actual level of 1970 to a balance 
_ with growth on lands remaining in the commercial 
timberland category. On these farm and mis- 


cellaneous ownerships removals in 1970 amounted 
to only 31 percent of the net growth of growing 
stock and 56 percent of sawtimber growth. 
Forest industry ownerships display almost an 
opposite trend. As reserves of industrial timber 
are harvested, projected output declines to about 
63 percent of the 1970 level. Projected roundwood 


| production per acre declines from a relatively 
high level of about 76 cubic feet in 1970 to 49 
_ cubic feet by 2020. 


Projection alternatives—A substantial increase 


mn projected available supplies of roundwood 


products from the Rocky Mountains in the face 


_ of some decline in commercial timberland acreage 
and a drop in output on forest industry lands 
| will be possible only if farm and miscellaneous 
| private owners greatly increase removals and if 


harvests in National Forests actually rise to the 
allowable cut levels estimated in 1970. 

Furthermore, most of the projected increase in 
available timber supplies must come from smaller 
diameter trees. Available roundwood supplies 
from growing steck trees over 5 inches in diameter 
is estimated to increase 53 percent over 1970 
levels. Available output of sawtimber, however, 
is projected to increase only 8 percent above the 
actual cut in 1970. The preponderance of trees 
below 9 inches in diameter in the projections of 
available timber supplies indicates that improved 
utilization of trees by new types of milling equip- 
ment or use for pulpwood will be necessary if 
these supplies are to be utilized. 

While these projections of potential supply 
indicate what is biologically available under the 
specified assumptions, the Rocky Mountain area 
is faced with problems of economic inaccessibility 
of much timber, lack of markets for small wood, 
and possible increases in management constraints 
to protect environmental values. Consequently, 
estimates of timber supplies economically availa- 
ble with alternative price levels have been devel- 
oped, as shown in the final section of this chapter. 
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Tasty 64.—Supplies of sawtimber products in the Rocky Mountains, by owner class and species group, 
1952, 1962, and 1970, with projections to 2020 


[Million board feet] 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forests: 
Soltwoods#: =3- Sau ses. 8 Se ee eee ee eens 1, 362 2,370 | 3, 209 3, 884 | 3,692 | 3, 528 3, 287 
Hardwoodsss22ee 252s ase eset cesta eee jase 10 13 11 61 74 82 8 
PL @ GEL ee 5A eee pe de teh 9! meee RD 1,372 | 2,383 3,220 | 3,945 | 3,766 | 3,610 3, 375 
Other public: 
Softwoods 2225 sie, fo 4 ee es ee ee 451 470 490 396 537 752 733 
Elardwoods: 2222 46a ee ee oe 1 2 1 al ANZ, 26 25 
16). :) Casi en Sp NE ne A A eet B 452 472 491 407 554 778 758 
Forest industry: Re = 
Solt woods: see 2 =e a a Sees ee ek eee ee 606 760 1, 047 $01 624 453 455 
Hand woOdS= oe 22 <8 =e ee ee en an ee 1 il (2) 5 4 3 3 
oN 0 1:1 Dehn nt nes a es eS co ARE ce aad a 607 761 1, 047 806 628 456 458 
Farm and miscellaneous private: im 
OLE W OOS ws ate ee Sa Nn 5 ee Ja a 707 589 527 504 796 1, 180 1, 037 
Hardwoodsi 22-8. Soe eae we 2 ie eee 3 3 1 31 58 85 74 
Motalie24 22h 128 ce PSS ee ee eee 710 592 528 535 849 1, 265 aia 
Total Rocky Mountains 
Olt WOOdS# 2 3 ee 8 ee ee teh a es 3,126 | 4, 189 5, 273 5, 585 5,648 | 5, 914 5, 611 
Hardwoodst 22222220 2055 a ns ee ea ee 15 19 13 108 148 196 191 
Ot ae ote ee ot eee 3, 141 4, 208 5, 286 5, 693 5,796 | 6,110 5, 702 


1 Less than 0.5 million board feet. 


Supplies of softwood sawtimber products in 
the Rocky Mountains, by owner class 
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Figure 36 


Net Growth and Mortality 


Net growth of both growing stock and saw- 
timber are projected to increase somewhat under 
the management, cutting, and area assumptions 


adopted in this chapter. Projected growth of 
growing stock rises from 1.4 billion cubic feet 
in 1970 to 1.6 billion cubic feet in 2020—a rise of 
19 percent (table 60 and fig. 34). Projected net 
growth of sawtimber rises about 29 percent 
(table 61 and fig. 35). 

In terms of per acre figures, net growth of 
growing stock under the specified assumptions 
rises from about 24 cubic feet in 1970 to 29 cubic 
feet by 2020 (table 65). Net growth figures vary 
rather widely for different classes of ownership, 
depending on site quality, relative proportions of 
old-growth timber, and intensity of management. 

A substantial part of the timber growth in the 
Rocky Mountains in the past has been offset by 
mortality, reflecting the large proportion of old- 
growth timber and major losses to insects such as 
bark beetles, diseases such as white pine blister 
rust, and frequent fires. In 1970, for example, 
estimated mortality amounted to more than 2.6 
billion board feet, or more than one-third of the 
eross growth (tables 60 and 61). Mortality of 
sawtimber is expected to decline, however, with 
continued cutting of old-growth timber. 
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TaBLE 65.—Net growth and mortality of growing stock and sawtimber per acre in the Rocky Mountains, 
by owner class, 1952, 1962, and 1970, with projections to 2020 


GROWING STOCK—CUBIC FEET 


Projections 
Owner class and item 1952 1962 1970 ke 
1980 1990 2000 2020 
National Forests: 
ING tReTO wit eee see ee ee re ee eee 17 19 23 21 23 24 27 
INTortali tye Seen ee a ee ie ee Ne AN ee, 10 10 12 10 10 11 11 
| Other public: 
| IN@b ton Wes ses oeeeStesse a seeemee see me eee 17 20 23 27 28 28 28 
ee Viontality eee ose hee ce nee Le ete ee 10 10 10 11 12 12 12 
_ Forest industry: 
INetrenowitheaae ees Up e eiiae es 2 ease aes See ne 35 4] 47 47 48 49 49 
Mortalityae eee sepia tet See Ne See Cee 10 10 11 10 9 8 8 
Farm and miscellaneous private: 
INetrero wth ee = se aes oot eae Seal Yl aoe bahar 18 22 25 31 35 34 34 
HV real ait yey aoe es enc he de 2 cose 8 8 9 10 12 12 12 
All owners: 
INetroro with seey = See). sa ky eee Bee cd ab 18 20 24 25 26 27 29 
IMO: GalliG yrs eee etn ee, cere os) aN 9 10 11 10 11 11 11 
SAWTIMBER—BOARD FEET 
| National Forests: 
fee Netierowthese = Oe Been ee Se 62 66 89 87 95 101 112 
IMT ,Cali tyne ee ee es a eae 42 43 55 38 37 37 39 
Other public: 
ING t¥OT O wit Ieesens ye seep eye yey etre mea eT 64 72 79 100 111 110 110 
TANI ACOT REN DY iach 0 SA ee ay ae 42 40 39 39 42 44 44 
| Forest industry: 
ING te SEO WG le ses err ae aye eye cel eae 168 186 201 214 207 209 209 
VOT Gent vgs oem se ean eh dea eee 48 48 47 40 35 33 33 
_ Farm and miscellaneous private: 
ING GET O wl eee ees yea eae ney meu rk ee NS 64 71 77 103 119 121 121 
Mortality ae ee aie AG dae) Se ae ah 30 29 29 35 38 40 40 
| All owners: 
INetrerowtheees eee a ea tae Ut oe ee oe a 67 72 90 96 105 110 117 
IMOTCalitye see eek eee aes ae EAN ayy 40 40 47 38 38 38 40 


Trends in Timber Inventories 


Average per acre inventories of timber increased 
about 17 percent on all ownerships combined in 
the Rocky Mountains between 1952 and 1970 
(table 66). Under the management, cutting, and 
area assumptions specified in this section, cubic 
foot inventories per acre are projected to increase 
a further 6 percent by 2020. 

_ Estimated sawtimber inventories per acre have 
increased slightly in recent years to roughly 6,400 


_board feet per acre. Projected inventories of this 


class of material drop about 3 percent by 2020. 


PROJECTIONS OF TIMBER SUPPLIES IN THE 


PACIFIC COAST SECTION 


The Pacific Coast section provided over half the 
softwood sawtimber products cut in 1970, and 
one-third of all timber products. Although pro- 
portions of the national timber harvest are 


expected to decline somewhat, this section repre- 
sents a major part of the U.S. forest economy. 


Trends in Forest Area 


Recent trends indicate a continuing loss of 
commercial timberland in the Pacific Coast States 
of California, Washington, Oregon, and coastal 
Alaska. Thus between 1952 and 1970, commercial 
timberland areas decreased 1.2 million acres, or 
almost 2 percent (table 67). 


Changes in the timber growing base have oc- 
curred as a result of expanding populations and 
related development of urban areas, roads and 
powerlines, and recreational facilities. Trends in 
land use are especially critical for timber produc- 
tion in areas such as western Washington where 
forest lands are highly productive for timber. 
Communities in this area have been expanding 
rapidly into areas that were formerly commercial 
timberland. 
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TasBLE 66.—Inventory volumes per acre in the Rocky 


IN THE UNITED STATES 


Mountains, by owner class, 1952, 1962, and 1970, 


with projections to 2020 
GROWING STOCK—CUBIC FEET 


Projections 
Owner class 1952 1962 1970 
1980 1990 2000 2020 
NationalsHoréests2-2- 262 ae eee oe ee see eee eee 1, 426 1, 522 1, 732 1, 520 1, 545 1, 584 1, 702 
Other public! == 22 a0 etl see oe as ee eee eae 1, 432 1, 476 1, 520 1, 679 1, 799 1, 853 1, 853 
orest industry. -- 222-222 Se es eee oe eee 2, 123 2, 260 2, 367 2, 082 1, 889 1, 816 1, 816 
Farm and miscellaneous private______---_---------- 1, 128 1, 209 1, 275 1, 511 1, 687 1, 767 1, 767 
Alli owners! S822 22s. 282 ee eee eee 1, 393 1, 482 1, 630 1, 558 1, 614 1, 658 TE CAg 
SAWTIMBER—BOARD FEET 
Nationaléloreste=s 8. <0 ase es eee ee 6, 046 6,243 | 6,912 5, 846 5, 780 | 5, 816 6, 135 
Othertpublicuse 292-8835. 28 a2 ae ae ee eee 6, 350 6,187 | 6, 107 6, 256 6, 653 6, 843 6, 843 
HorestsnGusthy ec ec see eae ee eee eee eee 10, 564 | 10, 663 | 10, 673 8, 807 7, 677 7, 284 7, 284 
Farm and miscellaneous private__-____------------ 4, 402 4, 486 4, 553 5, 220 5, 741 5, 989 5, 989 
AN OWNers! 2a eae Se ee ts 2 cee 5, 917 6, 051 6, 440 5, 881 5,947 | 6, 026 6, 242 


TABLE 67.—Area of commercial timberland on the Pacific Coast, by owner class, 


1952, 1962, and 1970, 


with projections to 2020 
[Million acres] 


Owner class 1952 
National) Forest2=s2 2s 2252 oo ee 30. 5 
Other, publi¢!2. 2s -sstehe. tee ee eee eee 10. 4 
Horest industry {> =2£2-25=<22- 4-255 228 a2 eee ssa 11.2 
Farm and miscellaneous private___--_------------- 16.7 
BG Gell ae a ee ee eee 68. 8 


Projections 
1962 1970 
1980 1990 2000 2020 
31.3 30. 9 30. 7 30. 4 30. 1 29. 5 
9. 2 9. 0 8.8 8.7 8. 6 8.5 
11.9 12. 2 12.0 LT9 17 11.4 
16. 1 15. 4 14.9 14.6 14.3 14.1 
68.5 | ! 67.6 66. 5 65. 5 64. 7 63. 4 


1 Includes 1.1 million acres in Hawaii not considered in projecting timber supplies. 


Considerable acreages of commercial timber- 
land also have been converted to farm and pasture 
land in the Douglas-fir region, for example, and in 
the coastal area of California. Although the rate of 
land clearing for agricultural use appears to have 
diminished, many owners have preferred more 
immediate income-producing pursuits such as the 
grazing of sheep and cattle to uncertain and de- 
ferred returns from timber growing. 

Road construction also has accounted for 
significant losses of commercial timberland on the 
Pacific Coast. The public highway system has 
been greatly extended and many existing highways 
have been widened. Also a major portion of public 
and private timberlands have been roaded with 
timber access roads, with consequent reduction 
of the commercial timberland base. Many electric 


and gas transmission lines also pass through 
commercial timberland, and numerous reservcirs 
have been constructed in forested areas of the 
Douglas-fir region and in California. 

Considerable shifts in commercial timberland 
acreage also have occurred within the four owner- 
ship groups considered. In eastern Oregon, a 
substantial increase in commercial timberland in 
National Forests was due to the 1960 transfer of 
almost one-half million acres from the Klamath 
Indian Reservation to the Winema National 
Forest. Commercial timberland in other public 
ownerships also decreased between 1952 and 1970 
as a result of the return of tax deeded land in 
California to private ownerships, and sale of | 
certain public domain and Indian trust lands. 

Forest industry increased its ownership of 

x 


‘commercial timberland during this same period, 
largely as a result of acquisition from other private 
| ownerships. Farm and miscellaneous private 
ownership of commercial timberland has generally 
decreased, largely because of shifts to industrial 
‘ownership and conversion of substantial areas to 
‘nonforest uses such as urban development and 
pasture. 

__ The projected changes in commercial timber- 
‘land during the period 1970-2020 assume some 
‘continued losses of forest land to various non- 
‘timber uses such as indicated above. Thus, in 
coastal Alaska 326 thousand acres of commercial 
timber land was assumed to be withdrawn in the 
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the 1970’s for recreational use. It is of course 
possible that growing needs for recreational and 
environmental uses of forest land will lead to 
further withdrawals of land from timber harvest- 
ing. Hence these projections of commercial 
timberland, and related projections of future 
timber supplies, must be considered as approxima- 
tions that appear reasonable at this time. 


Timber Removals 


A summary of trends in removals, and their 
relationship to other variables such as net growth, 
roundwood products, and inventories, is presented 
in tables 68 and 69. Removals of growing stock 


TasiE 68.—Timber removals, net growth, mortality, supplies of roundwood products, and inventories in the 
Pacific Coast Section, 1952, 1962, and 1970, with projections (1970 level of management) ' to 2020 


[Million cubic feet] 


Projections 
| Item 1952 1962 1970 
1980 1990 2000 2020 
SOFTWOODS 
| Removals from growing stock: 
jee LOUNGdWwood products: _-___2_-.. 222.2 2, 821 2, 926 3, 469 3, 337 3, 099 3, 058 3, 200 
Meelogging residues. {obo fo ese 580 cee 568 511 496 461 417 404. 409 
je Othersremovalss a e2 ses eae ee 98 95 99 106 108 111 116 
XN 0 ete a ee A gt 3,487 | 3,532| 4,064| 3,904] 3,624! 3,573 3, 725 
Bictcrowthters musi) i, GOON onSDeuatesOnl a mo rrosuln eavOlelllmslot1 3, 480 
Bivortality me tee AS Na ae: 1, 493 1, 434 1, 378 1, 313 1, 300 1, 314 1, 375 
‘Roundwood supplies: 
rom erowing stock= =) 22=seses es 08 sen eee 2, 821 2, 926 3, 469 3, 337 3, 099 3, 058 3, 200 
Hromother/sources 220222522220 Eisr si) 418 398 336 305 PAT 274 291 
otal ean see ee he Sy239H ere24alie) S180) 3) 640nl 1309760) | 94530 3, 491 
Inventory of growing stock__-._.__________- 243, 077 | 235, 150 | 226, 643 | 210, 861 | 204, 072 | 200, 374 195, 773 
HARDWOODS 
Removals from growing stock: 
| Roundwood products________-__________ 29 53 75 74 87 95 103 
mer Logeing residues see en eee 12 20 30 27 31 32 36 
| Othervremovalowee ons wale watts tw OR 3 5 9 28 23 20 4 
| Totaleemie seen eae as el 44 78 114 129 141 147 143 
| Bic tyero wit hemerme eres eee Lal 297 383 467 384 294 229 172 
MMiortalit yar sare ea ee ce eee 62 76 87 125 146 160 175 
Roundwood supplies: 
LOMECTO WIN EIStOCKe= ee ese eae 29 53 75 74 87 95 103 
Hrom\ other sources 2205250. 220005 2) oes 6 9 10 8 9 10 11 
Tate a tenets iste I es RY 35 62 85 Son tog! mnatos 114 
Inventory of growing stock_....___________ 10,427 | 12,749 | 14,822] 17,584] 19,526 | 20, 624 21, 530 


__ | Plus other area and harvesting assumptions specified 
in this chapter. 
_. ? Includes roundwood products from rough and rotten 


_ trees, dead trees, and trees on noncommercial and non- 


forest land. 


Note: Estimates are for trend levels and consequently 
may differ from actual figures for the specified years. 
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TABLE 69.—Sawtimber removals, net growth, mortality, supplies of roundwood products, and inventories in 
the Pacific Coast Section, 1952, 1962, and 1970, with projections (1970 level of management) ' to 2020 


[Million board feet] 


Projections 
Item 1952 1962 1970 
1980 1990 2009 2020 

SOFTWOODS 

Removals from sawtimber: 
Roundwood products_____-_____- 19, 905 19, 872 22, 849 21, 100 19, 115 18, 261 17, 394 
Logging residues____________-_-- 1, 783 1, 632 1, 532 1, 384 1, 233 As) 1, 159 
Other removals______.____.-_-_- 603 575 855 552 545 534 514 
Tota lae = ee ee ee eee 22, 291 22, 079 25, 236 23, 036 20, 893 19, 970 19, 567 
INeticro wth ee ee eee 9, 354 10, 656 11, 631 12, 127 12, 832 13, 632 14, 922 
IMOrtalinyeme a ee eee 8, 172 7, 559 6, S76 6, 262 5, 831 535 5, 169 

Roundwood supplies: 

From sawtimber_. _..__.._-__--- 19, 905 19, 872 22, 849 21, 100 19, 115 18, 261 17, 894 
From other sources ?_________.._- 2, 5384 , 668 2, 334 2, 164 2, 208 2, 386 2, 828 
Total =e ee a ee 22, 439 22, 540 25, 183 23, 264 20.323 20, 647 20, 722 
Inventory of sewtimber___________- 1, 365, 202 |1, 274, 583 |1, 194, 245 |1, 056, 855 973, 417 908, 460 810, 276 

HARDWOODS 

Removals from sawtimber: 
Roundwood products______-_--_-- 112 179 295 354 405 438 467 
Logging residues_______________- 26 52 49 44 52 55 62 
Other removals_____..__._-. -__- 10 18 32 88 72 59 11 
ARO tales a. a Oe a ee se 148 249 376 486 529 552 540 
INetrorowthee. 222 soe ae ee 923 1, 242 1, 510 1, 284 1, 003 800 604 
Morntalitvie sen. 2 2. sacs essere 192 225 267 339 390 426 458 

Roundwood supplies: 

From sawtimber__.__._________-- 112 179 295 354 405 438 467 
From other sources ?____________- 10 22 2, 26 30 31 36 
BL Otel pers ee nce ep 122 201 322 380 435 469 503 
Inventory of sawtimber__-____-__ - 31, 307 39, 209 46, 394 54, 840 60, 885 64, 231 66, 820 


1 Plus other area and harvesting assumptions specified 


in this chapter. 


2 Includes roundwood products from rough and rotten 


forest land. Also includes saw logs from trees less than 


sawtimber size. 


trees, dead trees, and trees on noncommercial and non- 


and sawtimber shown in these tables reflect both 
harvesting of timber and volumes withdrawn for 
other purposes. Timber removals on the Pacific 
Coast are dominated by softwoods; hardwoods 
account for a very small portion of the inventory 
and a negligible portion of removals. 

Not all timber removals are available to the 
forest industries in the form of roundwood prod- 
ucts such as saw logs, veneer logs, and pulpwood. 
In 1970 roundwood products made up only 85 
percent of the softwood removals from growing 
stock on the Pacific Coast (table 70). Logging 
residues accounted for 12 percent, and other re- 


Note: Estimates are for trend levels and consequently 
may differ from actual figures for the specified years. 


movals of softwood timber on lands transferred 
to other uses an estimated 3 percent of the total. 

In these base projections, it was assumed that 
the proportion of timber harvests left as logging 
residue would drop to about 11 percent of re- 
movals. Other removals were assumed to remain 
close to the level of 1970. 

In addition to output from growing stock, sub- 
stantial quantities of roundwood products have 
been produced from dead and rough and rotten 
trees in old-growth stands. Decreasing amounts of 
small trees of less than sawtimber size as defined 
in 1970 also have been used as saw logs. Future 
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TaBLE 70.—Components of growing stock removals on the Pacific Coast, 1952, 1962, and 1970, with projections 


to 2020 
[Percent] 
Projections 
Component 1952 1962 1970 
1980 1990 2000 2020 
SOFTWOODS 
Bernundwoodtproducts sete mee 20! esau sions 81 83 85 85 85 86 86 
or eiIneenesiGUek ee eae ee oes ee ee ae 16 14 12 12 12 11 11 
BOthersre moll sieset ams ape eer aun nee ee 3 3 3 3 3 3 3 
Motaleremovalsaso2 2 ese a ae eee ee 100 100 100 100 100 100 100 
HARDWOODS P 
Roundwood products] 2-222 285 ee ee 66 68 66 57 61 65 72 
Woo cin Cees! UC Hee ey ee oa Se ea 27 26 26 21 22 22 25 
| CWO? RAMONEIG SS BoE ees eee eee eee Uf 6 8 22 17 13 3 
Mo caleremoy als eee see eee ele mn ae eye 100 100 100 100 100 100 100 


output from these nongrowing stock sources is 
projected to decrease further from the 1970 level. 


Supplies of Roundwood Products 


__ Harvests of softwood roundwood on the Pacific 
Coast increased over 17 percent between 1952 
and 1970 from 3.2 to 3.8 billion cubic feet 
(table 68). Output of softwood products in board 
feet increased about 12 percent from 22.4 to 25.2 
billion board feet (table 69 and fig. 37). 

The Pacific Coast preeminence as a major source 
of timber products until recently was achieved 
by a high level of production from forest indus- 
try and other private lands. Almost all of the 
‘recent production gains, however, were attribut- 
able to increased timber harvests on National 


_ Supplies of softwood sawtimber products in 
| the Pacific Coast, by owner class 


: 
| 
| 


BILLION BOARD FEET 


farm and mise. private 


1970 1980 1990 2000 2010 


Figure 37 


Forests and other public ownerships, with the 
share of total output from these lands increasing 
from 23 percent in 1952 to 45 percent in 1970 
(table 71). Increased production from public lands 
resulted both from increasing demands from the 
timber industry and from reappraisals of future 
growth and utilization potentials. The increase 
from public lands not only offset decreases in 
production from private ownerships, but also 
pushed regional production to an all-time peak. 

With public lands dedicated to a sustained 
level of production, and with industry faced with 
deficiencies in harvestable age classes in the near 
future, somewhat different trends are anticipated 
(tables 71 and 72). By the year 2000, under the 
assumptions of these base projections softwood 
roundwood output is estimated to decrease about 
12 percent to 3.3 billion cubic feet, including 20.6 
billion board feet of sawtimber. This drop would 
be largely a result of a nearly 50 percent decrease 
in log production on forest industry lands. 

National Forests—Projected output from Na- 
tional Forest lands, assuming 1970 levels of 
management and allowable cuts, remain at about 
.13 billion cubic feet over the projection period, 
including about 9 billion board feet of sawtimber 
(tables 71 and 72). 

Beyond 2020, however, results of recent pro- 
jections and a recent comprehensive study of 
National Forests in the Douglas-fir region ° point 
to an ultimate falldown in available harvests 
unless forest management is materially accelerated. 
For this reason these base projections may over- 
state supplies actually available with 1970 levels 
of management. 


6 U.S. Department of Agriculture, Forest Service. 


Douglas-fir supply study. 53 p. 1969. 
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TasLp 71.—Supplies of rowndwood products in the Pacific Coast Section, by owner class and species group, | 
1952, 1962, and 1970, with projections to 2020 i 


[Million cubic feet] 


| 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forest: 
Sort WOOdS: wea Se aoe a ae ee eee eee 1,076 1,274 1,341 1,342 1,348 1,361 
PliaTrdwo0 dsm ee: eee eae ase ae ee Sa eee ae 4 12 13 13 13 13 
Kio} of: i eins simon eer oey 2S, eee ctr eats ea Rae ea ee 1,080 1,286 1,354 15855 1,361 1,374 
Other public: 
Softw O OC Sak en Soars are aes ee a oe ier 355 471 510 525 542 602 
Hardwoods: 2222032 .2245-e522cseeeeeesceseaces 4 12 8 8 8 8 
iota SR ee eee ee do, Se 359 483 518 533 550 610 
Forest industry: | 
SOltwOOdS oe = See eee eet eee ea eeee es 1,644 1,400 1,601 1,207 862 801 888 | 
Hard wo0dSss 242 aoe See nena ees ee eee oeeee eee 25 36 40 51 59 68 | 
TOtals Maso = Sena eh eee eee See oteeaes 1,663 1,425 1,637 1,247 913 860 956 
Farm and miscellaneous private: 
Soft wo0dsee- sue te ares Se ewe eee ees 492 459 583 646 641 639 — 
Hard woodS:- 222 s=- 2) a Setee ee cooe pee eee ese 29 25 22 24 24 26 | 
ST 6 ac ea as ee ee 521 484 605 670 665 665 
All owners: —— 
SoftwoodS 2.22) os feb 2s ees ee tessa saSse- 3,239 3,324 3,805 3,642 3,376 3,332 3,491 
Hard wo0ds <0 22-caeeeee 22-22 ee ese a sees 5 62 85 82 96 105 114 
DY ei Let ee ea so i et ee RD RT EN 3,274 3,386 3,890 3,724 3,472 3,437 3,605 


Other public lands—On public lands managed 
by the Bureau of Land Management and Bureau 
of Indian Affairs, and on land in State ownership, 
timber harvests are also based on allowable cut 
calculations. Although the area in these public 
ownerships decreased approximately 13 percent 
between 1952 and 1970, removals more than 
doubled as a result of the growth in local demands 
for timber that also resulted in increasing timber 
cutting on National Forests. Another major factor 
was greater investment in forest management 
practices provided directly or indirectly from 
timber receipts. On these public ownerships, pro- 
jections of roundwood timber harvests average 
about 3.5 billion board feet (table 72). 

Forest industry—Roundwood timber harvests 
on forest industry lands showed a slight downward 
trend in the 1952-70 period to 10.6 billion board 
feet. However, substantial changes occurred in- 
ternally within the Pacific Coast area. Most 
striking was an 85 percent increase in harvests, 
mainly in young-growth forests, on industry lands 
in western Washington, in contrast to a 25 percent 
reduction in western Oregon and a 30 percent 
reduction in California. The sharp drop in timber 
harvests in these latter areas reflected past heavy 


cutting on industry lands and resulting depletion 
of inventory. 


Over the projection period roundwood harvests 
from industry lands were projected to decrease — 


sharply as a result of reduction of old-growth 
forests to about 4.8 billion board feet by 2000 
(table 72). 

Farm and miscellaneous private—On nonindus- 
trial private timberlands in farmer and miscel- 
laneous private ownerships, roundwood harvests 
in board feet decreased one-half between 1952 and 
1970, largely as a result of cutting residual old- 
growth stands on the remaining accessible forests 
in these ownerships (tables 71 and 72). In addition, 
approximately 8 percent of these lands were ‘sold 
to industrial owners. 

The reduction in harvests on farm and miscel- 
laneous private ownerships was especially pro- 


nounced in California, with a drop of 69 percent 


between 1952 and 1970. On many of the cutover 
lands in this area, as in other parts of the North- 
west, hardwoods have taken over much of the land 
following timber harvesting.’ In other areas, 


7 Oswald, Daniel D. Timber resources of Mendocino and 
Sonoma Counties, California. USDA Forest Service Re-_ 
source Bull. PNW-40, 76 p. Pacific Northwest Forest and — 
Range Experiment Station, Portland, Oregon 1972. | 


PROJECTED TIMBER SUPPLIES—1970 LEVEL OF MANAGEMENT 


83 


TaBLE 72.—Supplies of sawtimber products in the Pacific Coast Section, by owner class and species group, 
1952, 1962, and 1970, with projections to 2020 


[Million board feet] 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forest: 
SION OLOXG IS mel ns SS a a ee 8, 864 7, 449 8, 769 9, 102 9, 054 9, 023 8, 874 
EVE TR GLW, 0.0 CLs semen rr a eh gee ep ye en oe een Aye | 4 13 43 66 67 66 65 
PLING CE ee ee 3, 868 7, 462 8, 812 9, 168 9, 121 9, 089 8, 939 
Other public: 
SSSR A OKO G ES see a ae 2 1, 488 2, 513 3, 264 3, 391 3, 414 3, 457 3, 607 
TL CW.OO CS eee te ee pee eae ir ate ts eres er 24 11 47 32 32 33 36 
sO Calleper tee ee ene FN eee. Sick sna 1, 462 2, 524 3, 310 3, 423 3, 446 3, 490 3, 643 
Forest industry: 
RHONA COLON (Sli Stes se ens tee Re 11, 464 9,496 | 10, 4382 7, 475 5, 229 4, 563 4, 726 
UAT WOO USE mts ott Sew Rhea Pe eee ae 72 84 141 183 223 256 280 
LRG Ms es ee NE el 11, 5386 9, 580 | 10, 573 7, 658 5, 452 4, 819 5, 006 
Farm and miscellaneous private: 
RHO NAOKO FS Sc ee eg es ee ye re ee 5, 674 3, 082 2, 719 3, 295 3, 626 3, 604 3, 515 
FETEUT: Glivyi@ © CLS eee tee iste rere ee Ls UN wae aE ALU a 22 94. 91 100 113 114 122 
ENG Call ieee ena Resta ye ite ore eA ered le 5, 696 3, 176 2, 810 3, 395 3, 739 3, 718 3, 637 
All owners: 
DSAO ST Na SAOX OY Kepe iea l  eeee 22,4389 | 22,540 | 25, 182 | 23, 264 | 21, 323 | 20, 647 20, 722 
PLAT WOO Csmee a comnne semen a yee ie eens ale 122 201 322 380 435 469 503 
ARGS RE as ire ne oe et 22,561 | 22, 741 | 25, 504 | 23, 644 | 21, 758 | 21, 116 21, 225 


TasLe 73.—Supplies of roundwood products per acre in the Pacific Coast Section, by owner class, 1952, 
1962, and 1970, with projections to 2020 


[Cubic feet per acre] 


Projections 
Owner class 1952 1962 1970 
1980 1990 2000 2020 
INGESUT OTIS REO LES ieee ea ate = Le a ileal 34. 5 41.6 44.1 44.6 45, 2 46. 6 
Other uly h Cheers ees eee eee eee sae 19. 6 39. 1 53. 4 65. 7 69. 1 Pal 81. 2 
oresthindusthyaeae ase eae Te ae 148. 3 119. 5 134. 0 104. 5 77. 8 74, 4 83. 7 
Farm and miscellaneous private.__.__.._________-- Pa 32. 3 Sly A2. 2 48.1 48. 5 49. 4 
PAUINO WALETS Meee etter eer a ie peel olps Li ed! 28 47.6 49. 4 57.5 57. 4 54, 4 54. 5 58. 3 


particularly in western Washington, early cutting 
on the relatively accessible forest lands in these 
ownerships, and subsequent fire control, resulted 
in establishment of extensive young-growth stands 
capable of supporting an increasing cut in the 
future. 

For all lands in farm and miscellaneous private 
ownerships, roundwood harvests were projected 
to rise about 37 percent by 2020 (table 71). 


507-045 O- 73-7 


Harvests of hardwood products amounted to 
only 85 million cubic feet in 1970, or 2.2 percent of 
the total timber harvest. Even with a projected 
increase in the hardwood cut, and a decrease in 
softwood output, hardwoods make up only 3 per- 
cent of projected supplies of roundwood in 2000. 

Roundwood production per acre.—Timber har- 
vests per acre in recent years have varied widely 
by ownership (table 73). For all ownerships com- 
bined, roundwood output in 1970 averaged 57.5 
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cubic feet per acre of commercial timberland, but 
this figure varied from a low of about 31 cubic feet 
on farm and miscellaneous private lands and 42 
cubic feet on National Forests to a high of 134 
cubic feet per acre on forest industry lands. 

The low cutting level on farm and miscellaneous 
lands in this period largely reflected low levels of 
inventory due to past heavy cutting. The limited 
harvesting of timber on public lands, despite large 
inventory volumes, has been a result of long 
rotations to achieve agency objectives, as well as 
lower inherent site productivity of many areas in 
public ownership. 

Projections of available roundwood supplies per 
acre increase ultimately for all ownerships com- 
bined, with a narrowing of the range in harvests 
per acre among the different owner classes. The 
highest projected output is for industry-owned 
lands, in spite of a rapidly shrinking inventory, 
largely due in part to the concentration of the most 
productive lands in these holdings and relatively 
intensive management. 


Net Growth in Relation to Removals 


Long-run trends in future timber harvests, 
after the conversion of most old-growth stands, 
will be determined essentially by trends in growth. 
Although net growth has been less than harvests, 
growth has been rising steadily and future sizable 
increases are projected, particularly in terms of 
cubic feet (tables 68 and 69, and figs. 38 and 39). 

For all owners combined, a continued excess of 
removals over net growth is expected for both 
growing stock and sawtimber over the projection 
period. Thereafter a prospective drop in National 
Forest sawtimber production—assuming 1970 
management levels—would tend to bring removals 
and growth into balance at some reduced level. 

Net growth per acre-—Net growth per acre on 
the Pacific Coast has trended upward over the 
past 20 years as more old-growth timber with 
low growth rates has been replaced by faster 
growing -young trees. For all forest owners com- 
bined, net growth averaged 45 cubic feet per 
acre in 1970 (table 74)—about 35 percent higher 
than in 1952. In future decades net growth for 
all owners is projected to increase to an average 
of 59 cubic feet per acre under the assumptions 
of this base projection. 

Net growth on National Forest Jands in 1970 
was much below that on other ownerships, due to 
the heavy inventories of old-growth timber on 
these public lands of generally lower sites. 

Net growth rates of softwood growing stock 
averaged only 1.1 percent of the softwood inven- 
tory in 1970—a consequence of the predominance 
of old-growth timber with high volumes and high 
mortality rates. Net growth of softwood growing 
stock varied from 0.6 percent on National Forests 
to 2.5 percent on farm and miscellaneous private 
lands. Over the projection period growth rates 


iTHE OUTLOOK FOR TIMBER IN THE UNITED STATES 


Net growth and removals of growing stock in 
the Pacific Coast 


3.0 


2.0 


BILLION CUBIC FEET 


0 = 
1952 1962 1970 1980 1990 2000 2010 2020 


Figure 38 


Net growth and removals of sawtimber in the 
Pacific Coast 


2 
255 


20 | 


BILLION BOARD FEET 
a 


1952 1962 1970 1980 1990 2000 2010 2020 


Figure 39 


increase on all categories of ownership except on 
farm and miscellaneous holdings to an estimated 
average of 1.8 percent by 2020 (table 75). 


Mortality—Natural losses of softwood timber 
on all ownerships combined averaged about 20 
cubic feet per acre in 1970, or about one-third of 
gross growth (tables 68, 69, and 76). This rela- 
tively high level of mortality was a result of the 
preponderance of old-growth timber in this sec- 
tion, and existing levels of forest protection and 
management. Mortality on farm and miscellane- 
ous ownerships was considerably below that on 
other lands in the 1952-70 period, one factor 
“being the comparatively young age of stands on 
these nonindustrial private lands. 

While the projected mortality figures for soft- 
wood sawtimber show a steady decline over the 
projection period (fig. 40), there are diverging 
trends amongst the various ownerships. Projec- 
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TaspLEe 74.—Net growth of growing stock per acre in the Pacific Coast Section, by owner class and species 
group, 1952, 1962, and 1970, with projections to 2020 


[Cubic feet] 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forests: 
SG hitiwiOOds eee ote ee eee ee nate Sebo 20. 5 23. 1 25. 5 28. 2 31.1 34.1 41.0 
IEA WiO © GSS epee ey ite rae ate eae Ne es ees Be 1.4 1.4 1.5 1.3 le, 11 .9 
TaN ie fas be er ae ae Bae ee Se a lg a 21.9 24.5 27. 0 29. 5 32.3 35. 2 41.9 
Other public: 
SO fiver eat i er erty eT 31.9 43. 4 50. 0 62.1 69. 0 74, 8 82. 3 
FEAT Chw.OO CSE aes a ene ser ne eee te 3. 8 6. 8 9. 8 8. 6 5.9 4.0 2.1 
PUN ea ee ees eget yer nee a alan ey te re SC ce 35. 7 50. 2 59. 8 70. 7 74.9 78. 8 84. 4 
Forest industry: ee 
Soft woods tere sameness yam) We ai eae ae aoe) 43. 6 48.5 52 9 59. 5 66. 1 72,4 te th 
TEU WeCa by COXOO ISS Li ape es ee a eS Ue ie a (Eh 9. 5 11.6 10. 3 8.8 8.0 7.4 
AROS ON Mg a FS ES ss pe ee an ae 51.3 58. 0 64. 5 69. 8 74.9 80. 4 85.1 
Farm and miscellaneous private 
Olt WOO US Eeeerse a ae in ee stones om CRN Cs SDE rk 33. 1 39. 1 45. 4 51. 2 54. 8 56. 5 56. 9 
lelemehnooCke Bt Se SSeS ee ee ee eee yee ane ae (ett 10. 0 12. 4 10. 6 Cet 5. 4 3. 4 
SAIN EN a Nd a cn a 40. 8 49. 1 57. 8 61.8 62. 5 61.9 60. 3 
All owners: 
FS HON GOONS (Shs he a a ae 29.1 34, 0 38. 3 43. 2 47.3 51.0 56. 2 
EAT Cw. OCS eens ena aie neces a nea LS A eae ee Ae aan 4.3 5. 6 6.9 5:19) 4.6 3. 6 2.8 
TN Get Papeete eave Seas area a zephcetra eo Ly Sen eh 33. 4 39. 6 45. 2 49.1 51.9 54. 6 59. 0 


TaBLE 75.—Net growth rates of growing stock by owner class in the Pacific Coast Section, 1952, 1962, and 
1970, with projections to 2020 
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TasLE 76.—Mortality of softwood growing stock and sawtimber per acre in the Pacific Coast Section, by owner 
class, 1952, 1962, and 1970, with projections to 2020 


Projections 
Owner class Unit 1952 1962 1970 
1980 1990 2000 | 2020 
National Forests: 
Growing stock<22. 52 =22s222-95- =. = Cubic feet___-_-__-- 25. 1 24.8 24, 2 23. 5 22.9 22.5 22. 0 
Sa Wilber sae oes eee A eee ee Board feet____------ 141.0 | 186.1 | 129.2 | 120.7 | 112.6 | 104.9 91.4 
Other public: 
Growing stocke.22. 222 — es see Cubic feet___-----_- 23. 0 24, 1 23. 9 25. 8 27. 2 28. 7 31.4 
Sawtimber.. 2222) ae Sa ee Board feet___-_----- 121.7 | 125.6 | 118.1 | 123.6 |°122.9)| 122589) 12127 
Forest industry: 
Growing stock22222.222cusecseccue Cubie feeten.2222.5.2% 27.5 22. 3 19. 4 16.5 16. 0 16.8 20. 0 
SA WwitlMDen= eae ee ee Board feet___------- 158. 3 | 120.3 95. 4 73. 7 63. 7 60. 1 62. 6 
Farm and miscellaneous private: 
Growing. stock 222225 3.22 22 2e nee Cubic feet_____--_-- 10. 7 10.5 11. 4 13. 4 14.8 16. 4 19.5 
Sawtimbersse. 2 eae aoe tee Board feet___-_-_--- 49,7 44,1 44,9 49. 0 51.1 54. 4 62. 7 
All owners: 
Growing Stock. 22a So Cubic feet. -.22-=-2 21.7 20. 9 20. 4 20. 2 20. 4 20.9 22.2 
Sa witli bere ws a eee Board feet___-----_- 118.8 | 110.3 | 101.7] 96.6 91.4] 87.8] 83.5 
Net growth and mortality of sawtimber in the On a per-acre basis, volumes for all owners 
Pacific Coast combined averaged 3,571 cubic feet and 18,347 
board feet (tables 77 and 78). By the year 2020, 
20 CoE En ESE EEE EE average volumes are projected to decline further 


to 14.2 thousand board feet per acre, or 23 percent 
less than in 1970. 

These projections indicate that the smallest 
sawtimber inventories per acre in the year 2020 
will be carried on industry lands, with the largest 
inventories still on public lands. Only on farm and 
miscellaneous private ownerships does the pro- 
jected average sawtimber volume per acre increase. 

The prospective replacement of old-growth 
forests by younger age classes with smaller trees 
is evident by comparing these trends in sawtimber 


3 ee _— 
rae meee 


BILLION BOARD FEET 


SS 


» Eee = volumes with trends in growing stock volumes. For 
1952 196 1970 1980 1990 2000 2010 2020 3 i : ‘ é i 

all ownerships combined, projections of inventories 

Figure 40 in cubic feet drop only moderately in this base 


projection, in contrast to a sizable drop in board 


: ; ; feet inventories. 

tions for National Forests and forest industry lands 3 s ; 

decline substantially thereafter. Projections for Although the Pacific Coast States will still 

farm and miscellaneous lands show an increase Contain most of the Nation’s large trees over the 

over the period ae . eel of projected increases next few decades, a shift toward smaller tree sizes 

in inventories. Estimates for other public lands in be expected, Be illustrated by the following 

indicate relatively constant mortality per acre. tabulation of poreen eee distributions of growing 
stock inventories by tree sizes for selected areas: 


Trends in Inventory Volumes National Forests, | Other public, 


The excess of removals over growth that char- Wieser Orne Wee 
acterizes the old-growth timber economy of the — 
Pacific Coast States has resulted in a downward Tree eres 1970 ~ 2080:2 {2900 ua) 
trend in inventories of standing timber (tables Rie Tie ie ee 8 18 16 26 
68 and 69). Growing stock volumes dropped 11 to 20__---------- 25 32 35 61 
about 5 percent in the 1952-70 period and saw- 70 and larger_------ of Be ee a3 
timber volumes about 11 percent. Dotalet oes 100 100 100 100 
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TABLE 77.—Inventory of growing stock per acre in the Pacific Coast Section, by owner class and species 
group, 1952, 1962, and 1970, with projections to 2020 


[Cubic feet] 


Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forests: 
SOft WOO GS ear == meters erm ee ore ee ee ee 4, 366 4, 348 4, 268 4, 105 3,958 | 3, 836 3, 673 
ele xo hysayare Leys ke SS es a ae 7 82 85 94 101 107 116 
PANO RN es oh RU eS ea ce 4, 445 4,430 | 4, 353 4, 199 4, 059 3, 943 3, 789 
Other public: 
Softwoods tie = enees ib ey apne yan eee ee ANS 38, 115 3, 328 3, 319 3, 356 3, 403 3, 458 3, 534 
VEIN Co hy yCoXXe Isp eae pela A ae a Dh eS 141 206 269 379 446 487 525 
Mo tale sae ees ae re eee Ne a 3, 256 3, 534 3, 588 3, 735 3, 849 3, 945 4, 059 
Forest industry: 
Sot wO ods tie a aM or acca eM ts mele ae Je hace 3 4,.978,|, 3,419 |) 2958 | 2.401 | 2271) 2 990 2, 337 
TAT CW. OG Sire t tyes a = Use ra sai nN Jee A or 199 262 316 396 447 476 496 
AN y eee 3 ES FS oe ok Oe UN ah i ee ee 4,477 3, 681 3, 269 2, 797 2, 718 2, 768 2, 833 
Farm and miscellaneous private: 
SOftwoodSe see. See iiny ncaa eat fe ek veh 1, 768 1, 721 1, 850 2, 073 2, 213 2, 337 2, 541 
ERAT WOO OS oe mee a eee tee ete EN 259 319 383 488 557 596 63 
Rotaleses san Ree ees a Se ee 2 2 eee 2, 027 2, 040 2, 233 2, 561 2, 770 2, 933 8, 174 
All owners: 
SOLE WO OCS Mite ste eet wipes tae Rte NG MAP BS Ne 3, 533 3, 431 3, 352 3, 252 3, 199 3, 180 3, 164 
FEEREL TS CLOW; © LS ese a mere ee eg aT Sng = a 151 186 219 271 306 327 348 
PRO tale eee apie ret Lev ap eee eee 3, 684 3, 617 3, 571 3, 523 3, 505 3, 507 3, 512 


Forest industry, 
North Coast, 


Farm and 
miscellaneous, 


California Eastern Oregon 
Tree diameter class 1970 2020 1970 2020 
(inches) ; 
SSA raya Ls La aes ee 4 11 25 31 
Ii io) Ans oe Saesses 19 41 38 60 
20 and larger_____-_-_ 77 48 37 9 
hotell 100 100 100 100 


ECONOMIC PROJECTIONS OF SUPPLY WITH 
1970 LEVELS OF MANAGEMENT 


Supplies of timber products available in any 


period depend not only on factors of timber inven- 
tories, growth, and established harvesting prac- 
tices and trends, but also upon various economic, 
social, technical, and institutional factors that 
were only partially considered in the base pro- 
jections presented above.® 


8 See for example: Morgan, James T. Three ways to 
look at Lake States timber supplies. Proceedings of the 
Society of American Foresters. Detroit, Michigan. p. 201- 
203. 1965. 

Guttenberg, Sam. Converting forest resource statistics 
to timber supply. Proceedings of the 7th Conf. on Southern 
Industrial Forest Management. Duke Univ., Durham, 
N.C. p. 46-51. 1967. 


Prices of timber and timber products in par- 
ticular affect both the economic operability of 
existing timber resources and owners’ willingness 
to sell. With rising prices of timber products and 
stumpage, many timber owners and operators 
could be expected to increase timber sales, har- 
vests, and utilization, with resulting different 
relationships to timber growth than assumed in 
the base projections of timber supplies. Statistical 
information on supply responses to price changes 
is limited, however, and projections of econom- 
ically available timber supplies therefore depend 
to a major degree on judgment.° 


9 See for example: 

Adams, D. M. The impact of changes on Federal timber 
sales policies on the Douglas-fir region forest economy: 
An econometric simulation. Ph.D. dissertation, Univ. of 
California, Berkeley. 1972. 

McKillop, W. L. M. Supply and demand for forest 
products—an econometric study. Hilgardia 38:1-132. 
1967. 

Mills, Thomas J. An econometric analysis of market 
factors determining supply and demand for softwood lum- 
ber. Ph.D. dissertation, Michigan State University, East 
Lansing. 182 p. 1972. 

Wall, Brian R. Relationship of log production in Oregon 
and Washington to economic conditions. USDA FS Res. 
Pap. PN W-147, 13 p. 1972. 


88 


THE OUTLOOK FOR TIMBER IN THE UNITED STATES 


TasLe 78.—Inventory of sawtimber per acre in the Pacific Coast Section, by owner class and species group, — 
1952, 1962, and 1970, with projections to 2020 


[Board feet] 
Projections 
Owner class and species group 1952 1962 1970 
1980 1990 2000 2020 
National Forests: 
SoluwooOdse- te jas aos 22 cee aa ee eer a 24, 510 | 23, 892 | 23, 044 | 21,405 | 19, 887 | 18, 489 16, 282 
Hand WOOdsseete= <a" eee one Be ae ee See 248 274 289 314 331 346 366 
otile= -c2 242 =o asa shee eee eee 24, 758 | 24,166 | 23, 333 | 21, 719 | 20, 218 | 18, 835 16, 648 
Other public: 
SOP WOOdS 2a eee Benes ee ee ee 17, 381 | 18, 116 | 17, 578 | 16, 842 | 16,106 | 15, 398 14, 070 
Hardwoods 2a0-2 52 tina. ef ees eer 403 606 804 asl 1, 354 1, 499 1, 657 
Wo 2) beeneeh ety ms Re nr Sk ee pe ree 17, 784 | 18, 722 | 18, 382 | 17,973 | 17, 460 | 16, 897 15, 727 | 
Forest industry: = | 
NOL WOOGS#. eae eae eee ae se eae eee es = 25, 433 | 19,270 | 15, 870 | 11, 674 9, 994 9, 207 8, 160 
Hard wOOds 2.6 aa e— sere ese eae ee eee 636 812 973 1, 194 1, 325 1, 388 1, 400 
gh 60} 31 Bee ioe a © aa tee ae PN eh psy eg Sg 26, 069 | 20, 082 | 16, 843 | 12, 868 | 11, 3819 | 10, 595 9, 560 © 
Farm and miscellaneous private: 
DOLL WOOCS= = Sea eee ies na eee ee eee a eee 9, O77 8, 108 8, 3850.| 8, 907 9, 136 9, 339 9, 745 
Hardwoods. -=224-c2s2ase¢ ee sores d seen eee 744 953 1, 184 1, 538 1, 780 1, 920 2, 052 — 
ALO tel ee ae ee ee ree eee eee eae 9, 821 9, 061 9, 534 | 10,445 | 10,916 | 11, 259 11, 797 
All owners: 
OLUWOOGS Seem oe = ees ae = ae ee at ee ee 19, 842 | 18,597 | 17,661 | 16,297 | 15, 260 | 14, 418 13, 094 | 
lard. WOOdS!= sae tae ee eae ee oe ee 455 572 686 846 955 1, 020 1, 080 
Do) 21 an me =a ee ce eg ect Ae eee, 20, 297 | 19, 169 | 18, 847 | 17, 143 | 16, 215 | 15, 438 14,174 © 


This section presents some estimates of supply- 
price relationships for softwood sawtimber, which 
represents a major and critical part of the total 
timber situation. No estimates of the economic 
availability of all softwood material or of hard- 
woods are available at this time. However, 
comparisons of the base projections with the 
following economic projections for softwood saw- 
timber may cast some light on possible trends 
in the economic availability of other material. 


Recent Supply-Price Relationships for Timber Products 


During 1971 and 1972 the reported index of 
wholesale prices of softwood lumber relative to 
the general price level increased about 40 percent, 
and for softwood plywood about 25 percent. Be- 
cause of changes in the pattern of prices of different 
grades and sizes of these products associated with 
price control programs, however, the industry 
average of all sales appears to have risen some- 
what more than these reported indexes. Reported 
prices of pulp and paper products showed little or 
no change in this short period. 

Total harvests of softwood sawtimber from 
the U.S. forests for amber, plywood, and other 
products rose some 4.6 billion board feet between 


1970 and 1972, or a 10 percent increase (table | 
79). This included a 12 percent increase in domes- | 
tic production of softwood lumber, a 29 percent 
increase in production of softwood plywood, and — 
some decline in estimated production of pulp- 
wood from sawtimber resources. Imports of 
softwood lumber increased 55 percent in this 
period in response to price increases that were 
reportedly greater than those prevailing under 
USS. price controls. : 

The short-run elasticity of supply of domestic 
softwood sawtimber products in the 1970-72 
period—defined here as the ratio between the 
percentage increase in total supplies of softwood 
sawtimber products and the percentage increase 
in weighted average U.S. wholesale prices of 
softwood lumber and plywood—was apparently 
between 0.2 and 0.3. This was not greatly different 
from apparent short-run supply responses to 
price changes for softwood sawtimber products 
during cyclical changes in most years of the 
1950’s and 1960's. ? 

Longer run relationships between prices and 
supplies of timber products, however, have been 
quite different from short-run relationships in 
these recent decades. Factors such as the rise in 
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TABLE 7 9.—Softwood sawtimber supplies at alternative price levels for lumber and plywood 
[Billion board feet] 


Actual Projections 
Item oe Bees 
1970 | 1971 | 1972 | 1980 | 1990 | 2000 | 2020 
Relative price index, softwood lumber and plywood__-_-_---------- 100 118 TSS ay |e eel aka AT a 
Wiest Na tionalabionests a= smme a= eran e ne Aah eee PEO FasL ee ELM) | Peso ek pal ear eapey CE ARN 
ANty WOO forOOS A mise ye Sea es a LP ed al a ne eae Pe LOLS) MOS2 el Oxr Oy ees 
ANG IDO jontoes PUTS SO) IRON 5 Sa eee ete See See ees Sees asm eee eae OR SOON (nese 
Pt BLOMORDELCES MO lUShO Os CECE Its = aeme = = enue ne ements = ee ea eee (eee P25 Ou ANON eld Saleen aes 
VEY EYSCS) oN ROWISLON UH NS cet St Stes eo 2 NOK Sas eer eee er VSO 258i) 285 12.1 
Wiest — Onlrerro wile rs meets a ye ne aise pene erent op i PADS |i PAO) dials Deis ae es ele ee ee Pe 
ANT OGD: [ORAS 5 Ss Se a ce esac ee gaa cn aH Vee ree eB OM il On OpNiu le aaion |e eae 
ING 1QGO jostees his BO) POET = So pata oon SSeS Seness Bee ES USees ae See eee eee TONOM EON 210 |e se 
NC wlOMOpricespplusio O;percent em see amen enh ee eel eee ee ieee ee MOMS se G st oie |eelelen Oly ters ees 
IBN) fORRON PENSAR AY yc a SG tu hehe) pe sae ae 15.8 | 14.2 | 14.0 14.0 
Wiest Alllyowmerse esses a Ae eee ete eres aya ele LO Gl eM eek (0) eso ee is ee els ee ee 
ANG TUS CAD) enV GSAS) St AS Sa aed le RIL gl ees Rel ee | [ee QUST LO 2A 220 Ogle 
NU LO MOR TICES#DIUSROORDELCEDIUM atest rae aa ana eeieu SON EE a ene eee SO e268 22.9) | eee 
Nt alo “Omori CesiplUusH O;PeECEM bay ea me ee eee ee wl ee ee es Si 2S Ole 2 toi Meret 
IBASERD TO] CLI OMe ety layne yale Uae MLR panes gi EoD em us aye i LRRD 3 Oi | ores (eyes ate 28.8 | 27.0 | 26.6 26. 2 
EAS Ce NA tO a PE OTES tis myn ere oes eae ean a see YE eye te UMN 0.5 0. 5 OG) | Bee ee) ee ral |e es 
Ati TEA) SoS SUC SIS ate eae et eg aa MF eg LD 0.8 1.4 262) | See 
ANG IDO jorstees FONTS S10): (OS ROC ee ee er epee oe eee sel es eee Iza EG 24 |e 
Ntwl 9 Ospricessplusyo Ospercen teammates oe ns Ue eye elle eee ee oe 2 1.8 Pa fay ee a 
IBAS CBOE O) CCUG Meier aes ies ek set cheng pets eye rare Wages QUIG yy es epee |e 2 1.2 1.9 2.7 2.7 
HAS te OLN eTaO wn Crs ea = ee ane ee pea ey ee Le Iga PA EP AUG. ne NN Allee ae i eS STI oS Se fia a 
ANS ONPG) Spey Sth ks Saat as 8 SR ae Da Us | | ORS [a ea lee USS 2i 20%84||k2253) |Pese 
NBO Ospricespplusis Olpercen tye eral eae a ee Ie See ee VOM Gin iaeie Sails 
ANG 1OUO joes jan GO Mees. SSE UE LES Se Su ee ee a eee 2ON4 QI Ge 2300neess- 8 
IBV) fONROH KLCAAUONE YL SA Seal alls onset Sata ache ae eres ee ISAM I eee ges eae 1858) 12203) 2510) 25s 
IDES PAN Canes eee ere Sete a ree ee SOO cae gre ee AL ED Yee (ap see EL fay Sty | ee ean | sae [ee pe 
ENG WOO) fore Qoeepes ee 25 fae Vin A Be Ee ha NTS 2 es Op preety 2, wage | genie gl (es = eet ea TON Oe 22 Dale 2avoy ie ate 
ANG IDO) joes jOS GO) PERM Hse e aos aOR e ee ee ee eee ee QO 23135 2 On lee 
ING W970 joaeas ons HO oars. So ses ee sees ase See ES ee eee PAG lines all oP) anes es 
BAS CRP LOTSC LION peer eet apis ear uN mer U HO dee Pete ern 9 See GS ae | ee ee | en 20.0 | 23.9 | 27.6 27.7 
WES cotal-—Nationaleorestss ss eee eek een ee RS es TCO Pe NUK Zo aU rtas | as AIS | es ye a 
PC wLO i ObpTi Cospaeees meeeneet sty uae Onley ye tied RE eens eT Be eS afc ae alll Sak ALS ea |e eles Gl De 2 |e 
Ae 1DZO joraGes jing GO jemtormyja ow Oe ee ee ee ee ee OUD Wels Gini Sy oun 
LNs IDO joBlees FINS BO Toseows — SARS Se ee ee aoe eee ea ese ae 35 ial SS) Ska pel a3 |e ee 
IBasenpro]eClionmp er aemmreme no aan ae ar nn era le NIG Nitec al is NS 14.2 | 14.7 | 15.2 14.8 
Wr Smcotal-— Other ownersmee eee eee ee Re) Pela SONOm PoGnim|soSao | aaa ee eee a Ceara 
ANG, WON) Fores, Los ae is Te END ope ya ae ey fgg st Sk Irv ee el pee ek Reema SOME ROO Sl OA On | eee 
ENG UGYD jorsroas [oho GO) FORCING oe UE ee ee tian ee ee ee el ee SSUGuiesir4alleoD son lmeme ee 
INé 1O7/O jouteas folis BO joeeah Be Cale SN i Re a eae eee ee AQ 2G OSH 4ales4.c0 eee 
IBASeROTO}EC LI OTe yee Medea nt tuo tise anette mia Sit. mae mie SAG APS ll Re. 34.6 | 36.2 | 39.0 | 39.1 
Wess Loval All townersemeeeen pena nis TE Oe ya eee AG SD a VBA artis Sr oie | Seem ee | py pes cea | 
ANG WD) 2) FORAN ES) = ER Spe kk a SO TU ca Pee tr | ee ate AGN SUA TAA ATO | See 
LNG 1O)7O Pras TS SOc vet aw eT ee Se ee ee a eee ee SOUS SONOn | ASHGr sees 
CaO MONO LICES sO IUSHO OND ELCEN eee eee en See ey eee a ee ee ee OWA ae Oo A Sia | eee 
IBasegprojecuion=. eas. a akian quiet, EAE TEIN Hace ac oe Pee 4GRO) Ses ee | aeeee 48.8 | 50.9 | 54.2 53. 9 


1 Projections assume 1970 proportions of operator-financed and federally financed roads as well as other practices 


at 1970 levels. 


relative prices of lumber and stumpage prior to 
1950, for example, made it economically feasible 
to develop the timber resources in previously un- 
developed areas in National Forests in the West 
and in British Columbia. This was also a period 
when recovery of forests in the South permitted 
increased timber harvesting, and when new tech- 
nology broadened the raw material base and led to 
more efficient and expanded production in the 
plywood and lumber industries. 

As a result of these developments more supplies 
of timber products became available at a given 


price level. This shift in supply-price relationships 
for softwood sawtimber was equivalent to an ap- 
parent long-run supply function of much greater 
elasticity than for short periods. 

It is anticipated that timber supply-price rela- 
tionships will continue to shift from decade to 
decade in the future as a result of prospective 
changes in timber resource conditions. Some antic- 
ipated changes represent a reversal of past 
trends, as in the Pacific Coast States where a 
continued shrinkage of timber harvests on indus- 
trial ownerships must be expected, particularly 


90 THE OUTLOOK FOR TIMBER IN THE UNITED STATES) 


with 1970 management levels and policies. In 
other cases, as in the South, continuing increases 
in timber supplies from an expanding resource are 
anticipated. Supply prospects also differ by owner- 
ships, as pointed out below. 


Projected Supplies From National Forests 


Estimates of potential supplies of softwood 
sawtimber from National Forests at alternative 
price levels, shown in table 79, were based on esti- 
mates of allowable harvests as established in 1970, 
modified by judgment as to timber operability, 
utilization potentials, and recent reevaluations of 
allowable harvests in some areas resulting from 
new environmental constraints. 

Allowable harvest limitations —On National For- 
ests and on certain other Federal and State owner- 
ships sales of timber are limited to the allowable 
harvests set by sustained yield policies and mul- 
tiple-use standards and guidelines. Timber sales 
and harvests on public lands also may be re- 
stricted, at least temporarily as in the 1970-72 
period, by such factors as environmental studies, 
law suits to halt timber cutting, and availability 
of funds and manpower. 

Except for temporary increases in harvesting of 
timber already under contract, timber sales and 
harvests on these public lands cannot be increased 
significantly above allowable amounts, even with 
much higher demands and prices. Nevertheless, 
with increased prices timber on public lands can 
be utilized more closely, resulting in an increase in 
roundwood output and a corresponding reduction 
of residues on logging areas. Much of the material 
that could be made available in this way is suitable 
only for products such as pulp or particleboard, 
but some material can be utilized for lumber or 
plywood. Also, increased sales and harvesting of 
timber that may not be in the allowable harvest, 
such as certain thinnings, timber in remote areas, 
and increased salvage of dead timber, become 
more feasible with higher prices. 

The amount of such possible increases in supplies 
of roundwood with higher prices varies in different 
areas, depending on such factors as amounts and 
types of materials left after logging, accessibility 
of areas logged, attitudes of loggers, equipment 
available, methods of pricing low-valued timber, 
and size and nature of available markets. 

Supplies from western National Forests —At 1970 
prices and 1970 level of management, projected 
supplies of softwood sawtimber products from 
western National Forests total about 10 billion 
board feet annually—close to the actual harvest 
in 1970 and 1971 (table 79 and fig. 41). With prices 
50 percent higher than in 1970, harvests are 
estimated to reach about 12 billion board feet 
annually. 

These estimates of potential! timber harvests 
with higher prices largely reflect an anticipated 
increase in utilization on logging operations, 
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increased thinnings and salvage, and—in the 
Rocky Mountains and Alaska—greater economic 
accessibility of some timber that would be in- 
operable at 1970 prices. 

Supplies from eastern National Forests.— 
Harvests of softwood sawtimber from National 
Forests in the eastern United States, at 1970 
prices and level of management, were estimated to 
increase from about 0.5 billion board feet in 
1970-72 to 2.2 billion board feet by the year 2000 
(fig. 42). This substantial rise in output reflects a 
continuing buildup of timber inventories that is 
expected on these lands and resulting rises in 
allowable harvests. With higher prices somewhat 
closer utilization also can be expected to lead to 
some additional modest increases in log supplies. 

Total supplies from National Forests.—At 1970 
prices and level of management, these projections 
for all National Forests in the United States show 
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little change from the average of 11.2 billion board 
feet of softwood sawtimber actually cut in the 
period 1970-72 (table 79 and fig. 43). With price 
increases for lumber and plywood averaging 30 
percent above 1970 levels, potential harvests of 
softwood sawtimber in 1980, for example, were 
estimated at 10 percent more than with 1970 
price assumptions. With assumed price increases 
of 50 percent over 1970, potential harvests in 1980 
were projected to 19 percent above the actual cut 
of 1970. 

These economic projections of available soft- 
wood sawtimber supplies are lower than the base 
projections presented earlier in this chapter, 
which represented allowable harvests on National 
Forest lands as established in 1970. These lower 
estimates reflect in part new classifications of 
commercial timberlands, new environmental con- 
straints on timber management, and particularly 
the fact that substantial inventories of National 
Forest timber in the Rocky Mountains and 
Alaska would not be economically operable 
except with timber product and stumpage prices 
substantially above 1970 levels. 


Projected Supplies From Other Lands 


Procedures for estimating prospectively avail- 
able supplies of softwood sawtimber products 
from other lands varied somewhat by region and 
ownership. 

Supplies from western areas.—Potential harvests 
of timber from public lands in the West were 
estimated on the basis of reported allowable 
harvests and possible increases in timber utili- 
zation in much the same way as for National 
Forests. 

Estimates for private lands in the West were 
made on the basis of judgment as to (1) pro- 
spective economic operability of timber inventories 
at different price levels, and (2) consideration 
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of owners’ willingness to sell their timber. These 
judgments in turn were based on such factors as 
past responses to price increases, studies of owner 
attitudes toward selling timber, and possible 
impacts of changing technology on timber oper- 
ability and utilization. The base projections of 
timber inventories and growth presented in the 
previous part of this chapter and several related 
projections using different cutting assumptions 
also provided some guides for these estimates. 

Timber harvesting responses to increased prices 
appear to vary widely among different owners. 
Some farm and miscellaneous private owners, 
for example, willingly increase timber sales as 
prices rise, whereas other private owners hold 
forest land and timber primarily for nontimber 
puposes, and have little or no interest in selling 
timber even at relatively high prices. 

On industrial forest lands, cutting is often 
related to plant capacity or related long-term 
objectives that tend to limit increases in harvesting 
in response to rising prices. The time required to 
install new plant capacity or recruit additional 
workers also has a short-run influence on the 
rate at which supplies of lumber or other finished 
products can be increased in response to higher 
demands and prices. 

With prices and management at 1970 levels, it is 
estimated that harvests of softwood sawtimber on 
other ownerships in the West would decline 
steadily from about 21 billion board feet of actual 
harvests in 1970 to possibly 12.5 billion board 
feet by 2000—a drop of 40 percent (table 79 and 
fig. 41). 

With higher prices than in 1970, it is estimated 
that additional harvests of roundwood could be 
obtained by closer utilization of timber felled or 
formerly passed up in logging operations, by 
increased salvage of dead or dying timber, and by 
increased harvesting of other nongrowing stock. 
Supplies could also be increased by accelerated sale 
and harvesting of standing timber inventories. 

At these higher prices, estimates based mainly 
on judgment show a more sustained trend in 
harvesting over the next couple of decades, but a 
sharp decline thereafter to lower levels than 
expected with 1970 prices. Holding cutting at 
higher levels during the 1970’s and 1980’s in 
response to relatively high prices would thus 
mean an accelerated reduction of supplies by 
2000 and thereafter. 

Supplies from eastern areas.—Projections of 
softwood sawtimber supplies from other owner- 
ships in the East, with prices and management at 
1970 levels, were based on the assumption that 
these owners would continue to seJl or cut about 
the same percentage of standing timber inventories 
as in 1970. (Timber harvests on other ownerships 
in that year averaged 4.8 percent of softwood 
sawtimber inventories in eastern forests, compared 
to 3.5 percent in the West.) Because of the upward 
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trend in timber inventories and growth on these 
lands! resulting from past and current forestry 
programs, this procedure resulted in a projected 
increase of 47 percent in harvests of eastern 
softwood sawtimber between 1970 and 2000 (fig. 
42). 

With higher prices it was estimated, as in the 
West, that rates of harvesting would be further 
increased. A coefficient of supply-price elasticity 
of 0.5 was assumed in estimating initial responses 
to price increases for softwood lumber and 
plywood averaging 30 percent and 50 percent 
above 1970 Jevels. This meant an increase of 15 and 
25 percent respectively in percentages of softwood 
sawtimber inventories harvested. These higher 
cutting rates were then used in the projection 
system to estimate annual changes in future 
harvests, net growth, and inventories. 

Use of this procedure resulted in a significant in- 
crease in harvests of softwood sawtimber products 
above output estimated with 1970 prices through- 
out the period from the 1970’s to the year 2000. 
These higher projections also are somewhat above 
the base projection for the 1970-1990 period. 


Total supplies from other ownerships.— Under the 
assumption of 1970 prices and level of forest man- 
agement, it is estimated that supplies of softwood 
sawtimber products from other ownerships in the 
United States would drop slightly from the actual 
harvest of 36.0 billion board feet in 1970 (table 79 
and fig. 43). With price increases of 50 percent over 
1970, on the other hand, supplies in the year 1980 
might be roughly 5 billion board feet greater than 
could be expected at 1970 prices. By the year 
2000, however, all projections for these ownerships 
show somewhat less timber available than was 
harvested in 1970. 


Projected Supplies From All Ownerships 


Projections of economically available supplies 
of softwood sawtimber-products from all owner- 
ships in the United States, at 1970 prices and 
management level, remain fairly close to the 1970 
harvest of 46.5 billion board feet. (fig. 43). Pro- 
jected decreases in supplies in the West just about 
offset increases in the Kast. 

With an assumed increase of 50 percent in soft- 
wood lumber and plywood prices over 1970 levels, 
projected harvests in 1980 total about 53 billion 
board feet, but then gradually drop to less than 
50 billion board feet by 2000, and to somewhat 
lower levels thereafter. Projections assuming a 
30 percent rise in prices are intermediate between 
these two projections. 


These price-related projections indicate that 
with increased prices roundwood supplies could 
exceed the base projections of timber supply 
developed earlier in this chapter at least for the 
next couple of decades. It is readily apparent, 
however, that with no increases over 1970 levels 
of management, accelerated timber harvesting 
would, in time, result in a reduction in both the 
quantity and quality of available roundwood 
supplies below 1970 levels of output. 

It must be recognized that these estimates 
necessarily involve a large measure of judgment. 
The time paths of future harvests appear consist- 
ent with supply-price relationships in recent dec- 
ades but could be quite different with major 
changes in prices, a tighter timber supply situation, 
or other factors. All the projections developed, 
however, indicate that if forest management and 
forestry investments are maintained at 1970 levels 
prospects for increased supplies of softwood saw- 
timber products are limited. 

Available supplies of softwood sawtimber in the 
past have been used for both solid wood products 
such as lumber and plywood and for woodpulp. 
With higher timber prices there may be increased 
incentives to reallocate logs used for pulp to saw- 
mills and plywood plants, with a shift of pulpwood 
procurement to residues and small or low-quality 
timber. Whether this occurs depends on numerous 
factors affecting competition for wood in many 
local areas. 

In addition to increased timber harvesting and 
closer utilization of available supplies expected 
with rising prices of timber products and stumpage, 
it seems likely that many industrial and some 
other forest owners would intensify timber 
management programs above 1970 levels. 

The biological potential for future timber 
growth and harvests is considerably greater than 
the projections of potential supplies that could be 
anticipated with 1970 levels of management on 
National Forests and other ownerships. More of 
this potential could be captured by intensified 
management and utilization. 

Some intensified management and utilization 
practices could have early impacts on timber 
supplies, particularly in areas with old-growth 
timber. Because of the time required to grow 
merchantable sizes of trees, however, such poten- 
tial increases in timber supplies—though of major 
importance in the long run—would largely be 
realized beyond the projection period used in this 
analysis. Some information on possible opportuni- 
ties for such intensification of forest management 
is presented in the following chapter. 


Wey CHAPTER 11] 

|(1\ GBBORTUNITIES FOR INCREASING TIMBER 
7’ —_ SUPPLIES THROUGH INTENSIFIED 
MANAGEMENT AND UTILIZATION 
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In this chapter estimates are presented of 
potential increases in timber supplies, over and 
above projected supplies with 1970 management 
levels as described in Chapter II, that might be 
achieved in coming decades by an acceleration of 
certain cultural measures and by closer timber 
utilization. The amount of such increases economi- 
cally attamable will depend to a large degree on 
trends in timber prices, hence some price alterna- 
tives were considered in this analysis. 


The following material includes a general in- 
dication of opportunities for intensified manage- 
ment of the Nation’s forests. This is followed by a 
summary of an initial study of opportunities for 
intensified forestry on National Forests and farm 
and miscellaneous ownerships throughout the 
United States. More detailed case studies are 
then presented for the Southeast, Northeast, 
North Central, and Pacific Northwest regions to 
illustrate procedures for analysis and preliminary 
findings of intensification opportunities. 


It is not possible with the data available at 
this time to estimate with a high degree of accuracy 
how much future timber growth and harvests 
might be increased as a result of higher levels of 
investment in forestry practices, nor related 
impacts on nontimber costs and benefits. The 
increases in timber supplies resulting from in- 
tensified management as described in this chapter 
are believed to be reasonable approximations, 
but much additional study will be necessary for 
more complete evaluations of potentials. 


GENERAL OPPORTUNITIES FOR MANAGE- 
MENT INTENSIFICATION 


With 1970 levels of forest management and re- 
lated harvesting and area assumptions, available 
supplies of timber from U.S. forests were projected 
to increase moderately over the next few decades. 
These projections, shown in Chapter II, are con- 
siderably below yields attained in fully stocked 
natural stands, and much less than yields attain- 
able with intensive practices. 


Both technical opportunities for increasing 
yields and economic returns from investments in 
intensified management vary widely from stand 
to stand and from place to place depending on a 
variety of factors. The examples of intensification 
opportunities described in later sections of this 
chapter indicate some of the variations in quan- 
tity, quality, and value of increased growth and 
harvests that might be obtained from selected 
treatments. 


Differences in treatment opportunities stem in 
part from site and stand conditions. Thus the 
timber-growing capacity of commercial timber- 
lands ranges from as little as 20 cubic feet per acre 
per year on the poorest sites included in the ‘‘com- 
mercial timberland” category to highly productive 
areas—mainly on the West Coast—that have the 
capability of producing more than 200 cubic feet 
of timber annually. 

Stocking, species composition, tree diameter 
distribution, and regeneration requirements also 
vary widely in different stands and directly affect 
management opportunities. Additional factors of 
accessibility and operability of forest areas and 
nature of available markets also influence the 
economic feasibility of intensified management. 

In many cases the necessity of modifying timber 
management to enhance environmental protection 
and to maintain recreation, wildlife, and aesthetic 
values increases management costs or reduces 
amounts of timber growth avaiJable for harvest. 
Areas such as roadside zones and scenic areas on 
the National Forests, for example, may provide 
some timber but only incidental to management 
for other uses. 

Increased timber production on areas suitable 
for treatment, supplementing harvests prospec- 
tively available with 1970 management, can be 
achieved by a variety of measures, including 
accelerated regeneration, stand conversion, stand 
improvement, commercial thinning, fertilization, 
water control, improved harvesting practices, and 
intensified protection. 

Regeneration.—Much has been done to improve 
regeneration following logging, both by modifying 
harvesting practices to obtain natural regeneration 
and by establishment of planted stands through 
site preparation and planting, or seeding. Es- 
tablishment of plantations on abandoned farm- 
land or other open areas has also been of large 
importance in the South and elsewhere. As pointed 
out in Chapter II, planting at the ‘1970 level” of 
management covered about 1.5 million acres 
annually. 

Large additional gains in timber supplies can 
be achieved both by expansion of planting efforts 
and by greater use of genetically improved plant- 
ing stock. Considerable progress has been made 
already in use of improved stock, particularly 
in the South where an estimated quarter of the 
planting stock seed used by the timber industry 
in 1970 came from selected superior trees. 

About 15 percent of the 700 million seedlings 
produced by State and Federal nurseries in recent 
years has been grown with seeds derived from 
superior trees. Programs underway will steadily 
expand this proportion in the years ahead. Re- 
duction of the regeneration period after logging 
also is of large importance, particularly in a 
number of western forest types. 
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Accelerated planting efforts, as in the case of 
much current planting, will often require such 
measures as clearing areas of economic size; 
piling, chipping, disking, or burning logging 
debris; bedding prior to planting to improve 
drainage; chemical destruction of competing 
vegetation; or combinations of such measures. 

Stand conversion.—Many areas in both the 
Hast and the West Coast support poorly stocked 
stands of hardwood trees of inferior species or 
quality that can be expected to produce little 
volume or value growth. Clearing of such stands 
and planting to softwood is being done success- 
fully on a rather wide scale on industrial and 
certain other lands, and numerous opportunities 
exist for expansion of such stand conversion 
programs, especially in the South. Also, in the 
case of certain stagnated stands of species such 
as lodgepole pine in the West, removal of the 
present trees and replacement by new stands of 
the same or different species is the only way to 
achieve full use of the site potential. Such con- 
version in some areas, however, may be limited 
by low sites or because of wildlife or other non- 
timber considerations. 

Stand wmprovement.—Precommercial thinning 
in the early years of the life of timber stands in 
many cases has major impacts on timber yields. 
Such thinning produces no immediate usable 
wood but has its payoff in faster growth, shorter 
rotations, more growth in usable trees and higher 
quality wood. 

In most timber types individual trees assert 
dominance over the others and stands develop 
efficiently. In other cases, crowding becomes 
progressively more serious and long rotations 
are required to produce merchantable wood. At 
its worst this crowding results in stagnation, 
especially on poor sites, with resulting spindly 
stands of small trees that never become merchant- 
able—at least by prospective standards. 

Precommercial thinning of heavily stocked 
stands is one of the major technical opportunities 
for increasing yields in many forests. Other 
measures that require out-of-pocket investments 
to merease timber volumes and values include 
removal of undesirable overstory trees in young 
stands having sufficient ‘crop’ trees to utilize 
the site. 

Commercial thinning.—Cutting of merchantable 
trees to improve spacing and stimulate growth of 
crop trees is still a relatively limited practice in 
the United States. Nevertheless, numerous re- 
search studies indicate that commercial thinning 
often can provide early returns, utilize material 
otherwise lost as mortality, and concentrate 
growth on the more valuable trees. This is particu- 
larly the case on lands where production of saw- 
timber is the objective of management. 


In reaching decisions as to thinning opportunities, 
land managers in some cases must also consider 
certain adverse factors, such as possible logging 
damage to residual stands, increased fire hazards 
from thinning slash, problems of access in moun- 
tainous country, and problems of windthrow in 
some areas. 

Salvage.—Harvesting of a larger portion of the 
2.8 billion cubic feet of softwood timber killed 
annually by fire, insects, or other causes also 
represents an important potential for increasing 
log supplies in some areas. 

Fertilization—As indicated in the previous 
chapter, there has been increasing experience in 
recent years in the use of forest fertilizers to 
accelerate and improve tree growth. Most of the 
activity in this regard has been in the Pacific 
Northwest and in the South—practically all by 
industrial owners. 


Experience suggests that timber yields can be 
increased rather substantially with applications 
of nitrogen and in some cases with other nutrients 
such as phosphorus. While adequate information 
is not yet available on costs and benefits of 
increased fertilizer application, it seems likely that 
fertilization will prove to be economically attrac- 
tive on millions of acres of productive forest 
lands, particularly with increases in timber prices. 


Protection against insects and diseases.—As indi- 
cated earlier, insects and diseases take a heavy 
toll of timber by killing trees and by reducing 
timber growth. The annual mortality and growth 
reduction attributable to only three pests, for 
example—western dwarf mistletoes, western bark 
beetles, and southern pine beetles—alone are 
estimated to equal about 13 percent of the current 
timber harvest. 


A number of major protection programs against 
forest pests have been undertaken in past years. 
For the most part these have been only partially 
successful, presumably because not enough has 
been known about how to deal with these pests. 
More effective research and action programs 
could have the effect of materially increasing 
future wood supplies. 


Timber yields could be enhanced, for example, 
through control of dwarf mistletoe, bark beetles, 
larch case bearer, and other insects and diseases 
through development and use of attractants, 
repellants, feeding deterrents, hormones, sterilants, 
and parasites, as well as use of pesticides and im- 
proved cultural measures. 


Protection against fire-—The largest and most 
effective forestry effort in the United States, as 
pointed out in Chapter II, has been in the control 
of forest fires. The results have been remarkable, 
with a decline in area burned from 30 to 40 
million acres annually at the beginning of the 
century to about 5 million acres annually, in the 
late 1960’s. 
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There still appear to be important opportunities, 
however, to further reduce fire losses and costs 
through development and use of improved technol- 
ogy in fire prevention, presuppression, and sup- 
pression—including better understanding of ways 
to reduce numbers of fires, development of im- 
proved fire detection systems using airborne 
infrared equipment, for example, and develop- 
ment of techniques for more effective control of 
fires. Through such means fire suppression, 
particularly of large fires that characteristically 
result in most fire damage, could be more efficient 
and losses correspondingly reduced. 

Fire losses also might be cut by reducing fuel 
accumulation on cutover areas through develop- 
ment of markets for logging residues and/or 
improved cleanup of cutover areas. Further 
improvement of techniques for use of prescribed 
fire in hazard reduction could also help reduce the 
intensity of and losses to wildfires. 

The focus of improved protection efforts by 
fire control agencies is also suggested by data on 
areas burned annually, by cause. During the 
period 1966-70 the largest areas of forest land 
burned in the United States resulted from in- 
cendiary fires, followed by debris burning, light- 
ning, and smokers. 


THE ROLE OF RESEARCH 


Much can be done to increase timber growth 
and harvests by utilizing existing technology. 
But investments in intensified management and 
utilization could be made more effective by im- 
proving the technological base for such efforts. 
More information is needed, for example, about the 
responses of forest stands of different types, ages, 
and sites to treatments such as thinning. Before 
the most effective tree fertilizing programs can be 
achieved more knowledge must be obtained on 
the response of trees on various soils, and effects of 
fertilizers on the environment. Research on genetic 
improvements in timber growing should include 
improved methods of progeny testing to detect 
natural resistance to insects and diseases. 

There are substantial areas of poorly stocked 
forests, and areas where planting costs are high, 
where lower cost techniques for site preparation 
and planting would improve returns from forest 
investments. Better knowledge of spacing control 
in precommercial thinning and subsequent inter- 
mediate cutting could help increase output of 
both timber and nontimber values. 

In many forest types development of more 
effective methods of timber harvesting that will 
insure natural regeneration of desirable timber 
species is of key significance in order to assure 
prompt and low-cost establishment of new stands 


and to protect aesthetic or other nontimber 
values. Improvement of aerial logging techniques 
using skyline systems, or helicopters, for example, 
could increase timber harvests as well as enhance 
environmental values. 


It is not possible to quantify the impacts of 
accelerated research efforts, nor rates of subsequent 
extension and application of new technologies. 
However, it is believed there are substantial 
potentials for increasing timber growth and for 
extending timber supplies beyond projections in 
this chapter by development and application of 
improved technology. 


THE IMPORTANCE OF FOREST OWNERSHIP 


While there are many technical and economic 
opportunities for increasing timber. growth and 
harvests in the various regions of the United 
States, a number of ownership constraints tend to 
limit practical increases in timber supply. The long 
investment period for most forestry practices is a 
significant barrier to intensified management by 
most private owners. Rates of return from timber 
growing investments usually are relatively low. 
And land use objectives and other factors also 
have a marked influence on the actions of forest 
owners. 


Farm and miscellaneous private owners.—About 
59 percent of the Nation’s forest lands are owned 
by several million nonindustrial private owners— 
farmers, businessmen, housewives, power com- 
panies, mining companies, and numerous other 
occupational groups. A number of studies have 
shown that these owners have many objectives in 
owning forest lands, widely differing characteris- 
tics and attitudes, and varying willingness and 
capacity to invest funds in timber growing." 


In reporting on their objectives in owning forest 
lands, a minority of the nonindustrial private 
owners sampled stated that timber growing was 
their principal objective. Most of these owners, 
rather, held forest land for various nontimber 
goals such as recreation, wildlife protection, 
aesthetics, or speculation, with timber production 
a secondary goal at best. Most had little interest 
in making sizable investments in timber growing, 
and many owners were reluctant to harvest timber 
for environmental or other reasons. In the latter 
case, however, changing circumstances, such as 
need for income or change in tenure at time of 
death, have tended at some time in the life of most 
stands to result in willingness to harvest the timber 
that nature has provided. 


Growing concern about future timber supply 
has led to adoption of a variety of institutional 


1McClay, T. A. Rating private nonindustrial owner- 
ships for increased timber productivity and supply. U.S. 
Forest Service. (Processed.) 1971. 
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measures to encourage more intensive forestry on 
private lands, including general forest protection 
from fire and other destructive agents, public 
technical assistance and educational efforts, pub- 
lic cost-sharing of forestry practices on private 
lands, leasing of forest land by forest industries, 
pooling arrangements for management of small 
forest holdings, use of consultants, and legislative 
controls on timber cutting practices and forest 
protection. 

In view of the attitudes of forest owners re- 
vealed by various studies, it is not surprising that 
only a small portion of nonindustrial private 
owners with a small part of the private forest land 
have participated in these assistance programs of 
Federal, State, and private agencies. It was esti- 
mated as of 1970, for example, that only a quarter 
of the several million farm and miscellaneous 
private owners have sought marketing advice or 
other technical services. 


Where owners have invested in forestry prac- 
tices such as planting or stand improvement, 
financial standing and size of forest holdings 
have been most generally correlated with adoption 
of such practices. People with higher incomes 
appear more willing to make long-term invest- 
ments as well as better able to take advantage of 
cost-sharing or technical assistance programs. 
Investors in timber production also tend to 
include people classed as “‘innovators” and owners 
with better than average knowledge of forestry. 
Such factors as occupation, length of tenure, 
age of owner, distance to residence from forest 
property, or method of acquiring property were 
not found to be strongly related to adoption of 
forestry measures. 


The population of nonindustrial private owners 
also is constantly changing in terms of individuals, 
types of owners, and size of holdings. Thus in 
the southern States, forest land owned by farmers 
dropped from 48 percent of the total forest area 
in 1952 to 34 percent in 1970. In the same period 
the proportion of forest land held by a variety 
of miscellaneous owners rose from 27 percent to 39 
percent of the total. 


A very rough classification of the 296 million 
acres of the Nation’s commercial timberland in 
farm and miscellaneous private ownerships, based 
upon interpretation of several ownership studies, 
suggests a breakdown about as follows: 


a. Perhaps 5 percent of the land in these 
ownerships is intensively managed on a 
continuing basis. Tree crops are grown for 
harvesting and manufacture, with owners 
using all or most practices considered prac- 
ticable. Most lands leased to industry fall 
in this category. This group is estimated to 
vary from as little as 2 percent of the total 
acreage of these ownerships in the North to 
as much as 8 percent in the South. 


b. About a third of the farm and miscellaneous 
owners have some interest in forestry and 
manage their lands under extensive forestry 
practices that are usually unplanned or 
accomplished at random. This category 
includes most lands under long-term cutting 
contracts. This group varies from as little 
as 20 percent in the North to an estimated 
45 percent in the South. 


c. Owners of nearly half of these holdings 
display no interest in intensified forestry 
practices. From time to time owners sell 
timber grown by nature. 


d. Possibly 15 percent of these ownerships are 
held by owners essentially for nontimber 
urposes. This includes land held for specu- 
ation as well as land held for recreation or 
other nontimber values. 


Most forest owners have appeared to be more 
interested in simply obtaining periodic income 
from selling timber than in making forest manage- 
ment investments to increase future growth and re- 
turns. Participants in the Federal-State cooperative 
forest, management programs, for example, reported 
a 40 percent increase in area of forest land har- 
vested during the period 1960 to 1970, but both 
timber stand improvement and planting activity 
on such ownerships decreased during this period. 

A general conclusion reached in these investi- 
gations is that most forest owners do not consider 
timber growing investments to be sufficiently 
profitable to take priority over other investment 
or consumption opportunities. Many holdings 
are too small for efficient timber production. 
Also, in some cases, woodland owners must 
devote what time and money they have to obtain- 
ing other sources of income. 

Increases in prices of timber could change this 
picture somewhat and lead to more investment 
in intensified management practices. New infor- 
mation on timber growing opportunities and 
more assistance also may be necessary to change 
landowner attitudes and willingness to invest in 
timber production. 

Bringing additional owners into forestry pro- 
grams would undoubtedly involve increasing 
expenditures per person assisted as programs 
reach less interested owners. But without such 
public and/or private action to persuade: and 
assist forest owners intensify timber management, 
most holders of nonindustrial private lands cannot 
be expected to recognize and act upon opportu- 
nities for more intensive use of their timber 
resources. 

Indifference of forest owners to management 
opportunities, and anticipated diminishing returns 
in expanding programs of ‘persuasion’? thus 
suggests that all opportunities for timber manage- 
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ment intensification, based upon a criterion such 
as 5 percent or more rate of return, are not likely 
to be realized. This likelihood has been considered, 
necessarily on a judgment basis, in the studies 
described below by adjusting estimates of areas 
“available” for intensified management in non- 
industrial private ownerships. 

Under these circumstances future timber 
harvests will depend largely on public programs of 
fire protection and control of insects and diseases, 
and natural regeneration of volunteer stands. 
Because of their widespread importance—59 
percent of the total commercial timberland in the 
United States—future timber supplies will depend 
to a major degree on what is done on these lands. 

Forest industry ownerships.—There still is a 
wide range in management intensity on forest 
industry lands, but the forest industries have made 
substantial advances in reforestation and other 
cultural and protection activities in recent decades. 
Surveys of forest industry holdings in the South, 
for example, indicated that if recent trends are 
continued most industry lands in that region will 
be under relatively intensive management by 
1980. Continued upward trends in forest manage- 
ment on industry lands would mean somewhat 
higher projections for these owners than shown in 
Chapter II, particularly after the year 2000. 

Public owners.—National Forests and other 

ublic forest lands have been managed at variable 
levels of intensity. These agencies also must 
increasingly manage forest land with a variety of 
objectives, including not only timber but recrea- 
tion, watershed protection, and other uses. The 
policy of sustained yield under which National 
Forest and many other public and some private 
ownerships are managed also limits the rate at 
which forest areas can be cutover, but management 
intensification nevertheless will often permit 
substantial increases in timber harvests on these 
lands. 


ENVIRONMENTAL FACTORS RELATING TO 
INTENSIFICATION OF FOREST MANAGEMENT 


Environmental considerations are having in- 
creasing impacts on costs of forest management 
and processing of timber products. They also 
affect acceptance of timber-growing and harvest- 
ing practices by the general public. 

Intensification of forest management by such 
measures as thinning, timber stand improvement, 
reforestation, prescribed burning, fertilization, 
etc., and associated timber cutting, road con- 


2 Guttenberg, Sam. Forestry goals and practices on 
large ownerships in the South. J. of Forestry 67 (7) :456-461. 
July 1969. 


struction, slash burning, or other disturbances, 
have varying impacts on forest resources and uses. 
It is difficult to generalize about the net impacts 
of intensified forestry practices on nontimber 
values. Conditions often vary widely, knowledge 
of specific impacts is generally lacking, and plus 
and minus factors may be offsetting. 

Water yields, for example, will probably in- 
crease somewhat if a substantial portion of the 
timber in a drainage is removed. Excessive stream 
sedimentation, with a reduction in water quality, 
also could occur if roads and landings are not 
carefully planned and constructed. Forest fertil- 
ization will require careful application to minimize 
nutrient input to streams and lakes. 

Habitat for some kinds of wildlife is generally 
improved with thinnings and other measures 
which open the forest canopy and increase supplies 
of food plants for game animals such as deer and 
elk. Conversion of brush fields or poor-quality 
stands by site preparation and planting, on the 
other hand, may damage habitat for other species 
of wildlife, particularly in plantations where 
complete forest canopies develop. 


Recreational access for hunting and fishing and 
some other recreation travel is usually improved 
with road construction for logging and other 
forestry operations. Adverse recreational impacts 
are also common, however, as in cases where 
aesthetic qualities of forest areas for recreational 
viewing, hiking, or camping are reduced by log- 
ging operations. Consequently, management of 
“visual resources,’ particularly im mountaimous 
areas in public ownership, may limit the extent 
to which timber management can be acceptably 
intensified. 


Costs of land management must include careful 
design and location of roads and cutting areas if 
erosion or other environmental impacts are to be 
minimized. Fire control problems and costs like- 
wise are likely to be increased with greater access 
to the forest and increases in production of slash 
or debris from expanded harvesting operations. 
Conventional slash burning and prescribed burn- 
ing may be limited by opposition to resulting air 
pollution effects or other impacts. 

Such environmental impacts from accelerated 
reforestation, stand improvement, or other forestry 
operation are likely to be limited at any given time 
to a small percentage of the total forest area. Thus 
an accelerated regime of accelerated management 
practices in the southeastern United States de- 
scribed below would cover less than 2 million 
acres annually, or roughly 1 percent of total 
commercial timberland in that region. 

In West Coast stands under intensive manage- 
ment, it is estimated that entries into a forest will 
normally be made with some type of equipment 
every 10 years or so for such purposes as planting, 
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precommercial thinning, commercial thinning, pre- 
logging, and final harvest. It may also be necessary 
to enter the forests on other occasions for fire 
control or salvage of blowdown or insect-killed 
timber. 

The type of soils and terrain and the type of 
equipment used are major considerations in de- 


termining the amount and consequences of such | 


activities. Studies on National Forests in the 
Douglas-fir region, for example, showed that costs 
of road construction with adequate drainage, 
seeding of cuts and fills, and other desirable 
practices would require at least a 26 percent in- 
crease in road costs over construction formerly 
consideerd normal.’ In some areas of difficult 
terrain, road construction also may be unaccept- 
able in view of the need to protect scenic resources, 
prevent soil movement, or protect water values. 
Under such conditions timber harvesting may be 
feasible only with systems involving skylines, 
balloons, or helicopters. 

In view of the growing importance of environ- 
mental factors, various modifications of forestry 
practices will be essential, particularly on public 
lands, to insure that intensification of timber 
management does not seriously impair the en- 
vironment or damage nontimber uses. These may 
include treatment of relatively small areas, for 
example, and clean up of thinning and logging 
slash. Protection of stream channels for wildlife 
and water values will require that cutting be 
restricted along streams. Leaving uncut areas for 
animal escape and cover may be necessary to 
maintain desired animal populations. Programs 
for salvage of dead and dying trees may have to 
be avoided in some areas, and patches of other 
timber left to protect food supplies and nesting 
sites for certain animals and birds. Such practices 
may have appreciable effects on allowable cuts, 
particularly on public lands. 

In evaluating opportunities in this chapter for 
intensification of timber management on public 
lands, estimates were made of the extra costs to 
protect environmental values. It is of course pos- 
sible that still further emphasis on environmental 
factors may limit yields of timber more than as- 
sumed in this and the preceding chapter. 


AN EXAMPLE OF POTENTIALS FOR INCREAS- 
ING SUPPLIES OF SOFTWOOD SAWTIMBER 
IN THE UNITED STATES 


In 1972 the Forest Service prepared a set of 
estimates of some possible nationwide increases 


3 USDA Forest Service. Douglas-fir supply study— 
alternative programs for increasing timber supplies from 
National Forest lands. 52 p. 1969. 
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in supplies of softwood sawtimber that might 
be realized through certain management intensi- 
fication, using as a criterion economic returns on 
additional investments. This initial analysis neces- 
sarily involved numerous judgment estimates 
by field personnel as well as information from 
timber management plans, yield studies, and 
related available sources. Continuing studies to 
improve the data base and analytical procedures 
could result in considerable adjustment of the 
resulting estimates which are presented below. 


The analysis of management alternatives in 
this initial study included only National Forests 
and farm and miscellaneous private holdings. 
No national estimates are available at this time 
for other public lands, which comprise 9 percent 
of all commercial timberlands, nor for forest 
industry lands which make up 13 percent of the 
total commercial timberland. 


Forest industry owners already implement 
forestry programs for softwood production at, 
relatively high levels compared with other owners. 
In 1971, for example, over half of all forest plant- 
ing was on industrial land, although planting 
has covered only a small portion of the total 
areas harvested in recent years. It was assumed 
in Chapter II that industrial forest owners will 
continue planting and other timber management 
practices as in recent years. But there are un- 
doubtedly additional opportunities for manage- 
ment intensification on industrial holdings, as 
well as on public lands, that are not included in 
this initial analysis. It is likely that many of these 
opportunities on industrial lands, and on other 
public lands, will be acted upon, particularly 
with the expectation of higher timber prices in 
the future. 


Management practices considered in this study 
included reforestation, stand release, precom- 
mercial thinning, and commercial thinning and 
salvage. . 

Other measures such as fertilization and ac- 
celerated use of improved genetic planting stock, 
and increased utilization, were not specifically 
considered in this study. These also will presum- 
ably be feasible in some areas, and could of course 
supplement output beyond amounts estimated 
below. 


The analytical process used to estimate potential 
increases in timber harvests from intensified 
management involved (a) a classification of areas 
in terms of physical conditions and related manage- 
ment options, (b) estimation of costs of intensified 
timber growing practices, including costs of 
environmental protection, on each class of forest 
land, (c) estimation of amounts, timing, and 
values of increased timber harvests over and 
above outputs with 1970 levels of management 
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and the “base’’ projection of harvests shown in 
the first part of Chapter II, and (d) calculation 
of rates of return on increased investments and 
an economic ranking of investment opportunities. 


In this study it was not possible to develop 
specific measures of relationships between treat- 
ments and nontimber uses and environmental 
factors. As indicated earlier, silvicultural activities 
influence the quality and quantity of water, 
recreation, grazing, and wildlife habitat, but 
whether these effects represent a net benefit or 
a net cost in given situations has been difficult to 
determine. 


Area Classification 


A classification of forest areas in each region was 
first made to group areas of more or less homo- 
geneous conditions, treatment options, and po- 
tentials for management. This classification for 
most regions was based on factors of type, site, 
and stand-size class, such as indicated in tables 
45-48 of Appendix I. In other areas stand age 
was also used in this classification. In the case of 
National Forests on the Pacific Coast, estimates 
were based on “‘project work inventories.”’ Acreage 
figures developed in this way applied essentially 
to conditions existing in 1970, and did not include 
changes to be expected from future harvesting, 
for example, or shifts in land uses. 

The second step was to classify each of the 
“cells” indicated above in accordance with general 
opportunities for intensified management, in- 
cluding the following general categories: 


a. Areas on which economic opportunities for 
intensification of management are apparently 
limited because forests are already in good 
shape for timber growing. Yields may be in- 
increased in some cases, however, by com- 
mercial thinning, fertilization, or drainage. 
Where management objectives can be met 
with short rotations such as 25 to 30 years, 
as in certain plantations in the South, no 
treatment may be feasible because volume 
yields appear to be about the same with or 
without thinning. In other cases with longer 
rotations, as in the West, thinnings were con- 
sidered appropriate to increase both volume 
and value growth. 


b. Areas on which stands have passed the age 
where they would benefit appreciably from 
thinning or other cultural measures. It was 
assumed that such stands should merely be 
allowed to grow until ready for final harvests, 
although in some cases there may be oppor- 
tunities for investments in protection, salvage 
of dying trees, or fertilization. 

c. Areas of poor site quality which will not re- 


spond sufficiently to cultural treatment to 
make investments worthwhile. 


d. Areas with existing stands that would yield 
substantial increases in timber volumes 
and/or values as a result of cultural practices 
such as precommercial or commercial thin- 
ning, or other measures such as fertilization 
or drainage. 


e. Areas having little or no present or prospec- 
tive timber values, but suitable for reforesta- 
tion. These included areas of low stocking 
and poor hardwood stands that might be 
replaced with softwoods through stand con- 
version. 


Selection of Areas for Analyses of Management Alter- 
natives 


From stands listed in subparagraphs above, 
estimates were made of acreages considered eco- 
nomically suitable for intensification of manage- 
ment. This selection, and estimation of acreages 
available, depended on such criteria as stand con- 
dition, accessibility, size of forest tracts, and 
preliminary estimates of potential returns from 
intensification. Estimates were also made of the 
areas being treated under on-going programs in 
deriving estimates of potential intensification. 


In the case of farm and miscellaneous private 
lands an additional critical judgment was also 
made as to the area of commercial timberland 
held by owners considered likely to make invest- 
ments in response to cost-sharing or other in- 
centives. Without this assumption of technical 
assistance, areas “available” for intensification 
would undoubtedly be less than shown by the 
following estimates. 


In this process 278 of the ‘most promising” 
classes of Jand were selected for detailed analysis 
of intensification potentials. These included some 
4.5 million acres of National Forest lands, in 
contrast to a reported backlog of about 17 million 
acres considered silviculturally suitable for treat- 
ment, plus 12.7 million acres of farm and miscel- 
laneous private lands. 


Since these selections of areas to be studied 
were based in part on judgment, some econom- 
ically promising areas undoubtedly were not 
included. On the other hand, some areas were 
included that may yield less than the indicated 
average rate of return for a given class of land. 
Additional areas of farm and miscellaneous 
private land beyond those included in this analysis 
also might be managed more intensively if ‘‘per- 
suasion”’ costs could be lowered by finding more 
efficient ways of persuading owners to be re- 
sponsive to management opportunities. 
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Costs of Intensified Management 


Additional costs of intensified management for 
each of the strata selected for evaluation of 
minagement opportunities were based upon 1970- 
71 cost experience in the case of National Forest 
lands, and on reported costs for private forestry 
operations updated to 1970-71. Costs included 
both direct on-the-ground costs of treatment 
such as reforestation, together with certain costs 
of environmental protection and Jocal overhead 
costs. Road construction costs were not included, 
nor were indirect costs of National Forest general 
overhead. 

For farm and miscellaneous private lands, in 
addition to direct costs, technical assistance 
from public agencies was included as an overhead 
cost corresponding to technical supervision by 
National Forest field staff personnel. Federal 
costs for assisting owners of private land also 
were estimated assuming a 75-percent share of 
direct treatment costs, plus technical assistance. 
It was also assumed for this analysis that property 
tax levies or general administrative costs would 
not be changed appreciably by intensification of 
management. 

Costs per acre of management intensification 
are influenced by many factors and vary widely 
from place to place and over time. Examples 
of ranges in costs assumed for National Forest 
lands are shown in table 80. An example of costs 
used for analysis of opportunities on farm and 
miscellaneous private lands in the South is pre- 
sented in table 81. Other specific costs per acre 
appropriate to each situation studied were applied 
in analyzing local investment opportunities. 


Yields From Intensified Management 


Yields from accelerated management activities 
were estimated for each of the selected treatment 
situations in terms of the amounts of increased 
harvests that might be obtained, by decade, over 
and above yields to be expected with 1970 manage- 
ment levels. Yields from plantations, for example, 
were estimated from available plantation yield 
tables or through adjustment of normal yield 
tables, with the growth anticipated without re- 
forestation subtracted therefrom. 


Estimates of expected responses to treatments 
such as precommercial thinning, involving esti- 
mates both with and without treatment, were 
based upon local studies or local judgments as to 
responses to be expected. Information on response 
to different management activities is quite Jimited 
and it was consequently necessary to depend to a 
considerable degree on judgment of forest re- 
search and management personnel familiar with 
local conditions. 


TABLE 80.—Range of direct costs per acre for 


intensified management on National Forests, 
1970-71 } 
[Dollars] 

Region Reforest- | Precommercial | Stand 

ation 2 thinning release 
INCI) NS ee ce 30-80 15-25 15-25 
Souths ssa" Gaesan ts 25-60 10-20 15-25 
Rocky Mountain-__ 40-70 25-40 15-20 
Pacific Coast_____- 60-70 25-40 15-20 


1 Total costs on National Forests are approximately 
double these estimates due to indirect costs charged 
against a project but not incurred ‘‘on-the-job.”’ 

2 Includes planting and varying degrees of site 
preparation. 


TABLE 81.—Estimated treatment costs of accelerated 
management on nonindustrial forest lands in the 
East, 1970-71 


[Dollars per acre] 


Items Aver-| Range 
age 
Site preparaviones- ses see eee oes 20 5-40 
Natural regeneration: 
IPIN GAL YP SNe se ers ee Rae ee me 5 
Oak-=pinertypes- 222-2 25 esac 15 
Hardwooditypes. 2 5s" 2-22. 2 15 
Artificial regeneration: 
IPINekt ype se eee eee ee 15 
Oak-pinestypeLss tesa 2 es ee 20 
Hardwooditype===s-— ees ee a 25 
Standuconversion esse ea eee nee pe 25 10-50 
Average stand d.b.h. under 10 
inches or basal area under 50 
Squareticete see e Swe ee eee 20 
All other conditions---=-—=--==-=.-=- 30 
Planting: 
Pine bysmachines =o. a2 so ssa eee em 15 10-25 
IRine lb yalan dee a amen eee ees 20 15-35 
Hardwood!by:hand= 2322-22453. 22 35 25-50 
Direct seeding pine_-__-_--_-- Aho copegiap atin 10 5-20 
PACT 1 2) et ot ae INE em 7 
(Grout de ee ee ee ere era 13 
Timber stand improvement: 
Cullitreememovales Sate a see ee 10 2-15 
Precommercial thinning and clean- 
TOWRA ee eles ee oe ee eee 15 5-30 
Markin 
Commercial thinning and cull tree 
TEIN O Vall ee ee eee ee ee 4 2-10 
Precommercial thinning and clean- 
THO s ies es (cM ese aoe 5-15 
Prescribediburninges = 2222s see seen 1. 50 | 0. 25-3. 50 
Hertilization esse eee ee eae 20 10-30 


Source: Based on data in McClay, T. A. Treatment 
costs—southern supply study. USDA Forest Serv., Div. 
Forest Econ. and Mark. Res. office report. 1969. 


Values of Increased Yields 

In the initial analysis of management oppor- 
tunities, values of the increased timber harvests 
resulting from intensification of management on 
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TABLE 82.—Sawtimber stumpage prices on National Forests, by region, 1970-71 
[Dollars per MBM, Scribner scale] 
Northern Southern Pacific 
Species Rocky Rocky California Northwest South North 
Mountain Mountain 
Woulasshiree soa ses sas se 5-12 2 120 12's | Se aes ee 
Ponderosa pinez= ae ss2e2e22 285 2- 12-17 5-20 124 AAS pa hs 2 SOS | eee 
Lodgepole pine__---------------- 8. 50 3 I (ee ey ees Pe ee 
ir-sprucess 224 soe se see ReneS 7-9. 50 3 14 T4 ho. 2 Se | eee ee 
Larch-western white pine____--_--- 22 es osoceen = ot |22eseeoseee | 4 SS oe ae See ere 
Mixed) coniferss?: 2 2222225. 2 22a L6e |seecs2 2 55-2|-cselee 2 eel ose eee aE See ee |e 
Southern pines zw -ssshes- 35-252 Pees osee Salle see cece ee Ee ea ea eee Pees eee 52 18 
Red pine=white pine. =..s.2ss22224|4-222 S22 58 |ES eee ee eles eee Sess |e 2220S See 30 25 


1 Reduced to'65 percent of reported rate based on 
R-6 study comparing current old-growth and second- 
growth timber prices. 


National Forest lands were based upon 1970-71 
stumpage prices, as shown in table 82. These 
ranged from negligible values for some hardwoods 
removed in conversion programs, for example, to 
as much as $52 per thousand board feet for in- 
creased output of southern pine sawtimber and 
$27 for Douglas-fir sawtimber. The latter figure, 
derived by adjustments from old-growth timber 
sales, may be conservative. 

Stumpage prices used in calculations of values 
of increased harvests on farm and miscellaneous 
private ownerships in the South, for example, 
are shown in table 88. These were derived from 
various local price reports and local studies of 
value differentials by tree diameter class. 

A second set of estimates of values of potential 
harvest increases also was developed assuming 
a higher level of timber products and stumpage 
prices. These assumed a 30 percent rise in soft- 
wood Jumber and plywood prices over 1970, and 
an assumed $20 per M board feet increase in 
stumpage values, except for lodgepole pine for 
which price increases were assumed to average 
$12 per M board feet. No adjustments were 
made for changes in relative costs of intensi- 
fication, partly because these occur early in the 
investment period. 

Both price assumptions were used in evaluations 
of rates of return on investments in intensified 
management in order to provide some measure 
of sensitivity to price. Because of the general 
outlook for increasing prices of timber in future 
years indicated in Chapter VI, the analysis with 
the higher price assumption is believed to provide 


a more realistic view of potential investment 


returns. 


Ranking Opportunities 


Several indicators of economic ranking of in- 
vestment opportunities were calculated in this 
analysis from the schedules of treatment costs and 
increased yields and values. These included rate of 


2 Weighted average of all conifers except lodgepole 
pine—based on CY 1971 timber sales in R-1. 


TABLE 83.—Stumpage prices for timber from farm 
and miscellaneous ownerships, 1970-71 


Average d.b.h. Southern Eastern white 
of timber pine pine 

6 Inches Cents per cubic ie Cents per cubic foot 
L.A oa ie aU Rane IPS at atl 5 
TQue S822 8 Sees 12 8 
QE 2 2 2 Se ee eee 14 12 
VARs Sy 0 han HE ee Mas 15 16 
Give eps a ere ee ee 17 18 
i] see Vane Oe eee ae ee 18 20 
1) RE ieee Pe er pe eee 20 22 


return on increased investments before income 
taxes, increases in present net worth, and benefit- 
cost ratios. 

For the summaries presented below opportuni- 
ties were evaluated and ranked in terms of rate 
of return. Most estimates were related to a mini- 
mum rate of return of 5 percent—an arbitrary 
rate that might be considered reasonable to illus- 
trate this type of investment analysis. The oppor- 
tunities for intensification indicated by this 
criterion have been designated ‘“‘most promising,”’ 
in recognition of the selection process used. 


Increased Yields From Farm and Miscellaneous Private 

Lands 

Areas.—At 1970-71 average prices and costs, 
these estimates indicated that about 9 million 
acres of the 12.7 million acres studied in detail 
would return more than 5 percent on additional 
costs of accelerated management (Append. III, 
table 1). Nearly half of the 9 million acres would 
yield returns of more than 7.5 percent. An esti- 
mated 3.7 million acres of the area studied would 
yield from 2.5 to 5 percent return at 1970-71 
prices. 
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Costs.—Costs of accelerated practices on the 9 
million acres with returns in excess of 5 percent at 
1970-71 prices were estimated at $346 million, 
or an average of somewhat more than $38 per 
acre. A major share of this cost was assumed to 
be provided by public agencies. 

Out-of-pocket costs per unit of increased out- 
put over the next 50 years, excluding interest on 
investments, were estimated at about $6 per M 
board feet. 

Additional harvests.—The estimated additional 
harvests resulting from intensified practices on 
9 million acres total nearly 56 billion board feet 
spread over the next 50 years, or an average of 
somewhat more than 1.0 billion board feet annually. 
However, harvest increases are relatively small 
until year 25 or so, after which harvests increase 
rapidly. In thefirst two decadessome limited volumes 
are available from commercial thinning and from 
removal of softwoods on areas converted to plan- 
tations. The major portion of increased yields 
become available after 2 or 3 decades, reaching 
2.5 billion board feet per year in the fifth decade 
(fig. 44 and Append. III, table 1). This timing 
reflects the predominance in these figures of 
reforestation opportunities in the South, and an 
assumption of short rotations. 

With a one-time intensified 10-year program 
as assumed in this example, harvest increases 
rise to a peak then drop off after the fiftieth 
year. However, it is anticipated that a series of 
intensified programs would be economically feas- 
ible in future periods as a result of changing 
forest conditions following harvesting or other 
forest disturbances. Thus increases in timber 
harvests could be maintained or increased over 
longer periods by such a series of programs, 
as illustrated later. 


Increased annual harvests of softwood 
sawtimber on nonindustrial private lands 
resulting from intensified management of 12.7 
million acres, by rate of return at 1970 prices 
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Figure 44 


Harvest schedules shown in figure 44 represent 
a summation of harvest schedules for individual 
situations without adjustments for factors such 
as maintenance of a given flow of timber harvests 
over time. It was also assumed that the entire 
acreage listed would be treated over the next 
decade if funds were available. Areas considered 
suitable and available for treatment already have 
been scaled down for economic and ownership 
reasons, as indicated earlier, but it is of course 
possible that intensification might have to be 
spread over a longer period. 


Increased Yields From National Forest Lands 


A similar analysis of opportunities for acceler- 
ated reforestation and stand improvement on 
National Forest lands was developed, including 
evaluations both with and without an ‘‘allowable 
cut effect,” that is, an almost immediate increase 
in harvesting of overmature stands following 
intensification of management in anticipation of 
a higher level of timber availability im future 
years.* 

Potential increases in harvests resulting from 
intensified management on western National 
Forests are shown in table 2 of Appendix III 
with an allowable cut effect, but calculations of 
rates of returns were based initially upon harvests 
from individual treatments without allowable 
cut effects. This procedure was followed partly 
because of uncertainties as to allowable cut 
effects, and partly to have direct comparisons 
with returns from alternative investments and 
alternative areas.° If allowable cut effects are 
utilized in the rate of return analysis, returns 
are increased substantially, as illustrated by 
the following example: 


Rate of return 


With allow- Without 

Treatment able cut allowable 

effect cut effect 

Reforest spruce fir, site 3____- ees! 7.3 eed 
Release mixed conifer, site 3_____- 21.6 5. 9 


Area treated.—The resulting estimates—that is, 
calculating rate of return from individual treat- 
ments without credit for allowable cut effects— 
indicate that at 1970-71 prices and costs, roughly 
1.7 million acres of the 4.5 million acres studied in 
this analysis would produce more than 5 percent 
return on accelerated investments (Append. III, 
table 2). If returns were calculated with the allow- 
able cut effect, most of the 4.5 million acres 


4 See, for example: Schweitzer, Dennis L., Robert N. 
Sassaman, and Con H. Schallau. Allowable cut effect— 
some physical and economic implications. J. of Forestry 
70(7) : 415-418. 1972. 

5 Haley, David. The economic analysis of activities 
designed to accelerate stand growth in the context of 
the managed forest. Paper presented at Western Forestry 
and Conservation Association. Seattle, Washington. 
December 6, 1972. 
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studied would return more than 5 percent on in- 
creased management investments. 

Costs.—Additional costs required for intensifica- 
tion on these 1.7 million acres were estimated at 
$82 million—an average of $50 per acre. This in- 
cluded $41 million of direct costs for on-the- 
ground activities. Estimated costs for intensifica- 
tion on 4.5 million acres total $356 million—an 
average of $79 per acre. 

Harvest increases.—Increased harvest yields over 
the next 50 years on the most promising 1.7 million 
acres of National Forest land are estimated at 
about 25 billion board feet of softwood sawtimber, 
or an average increase of 0.5 billion board feet 
per year. Projected yield increases total an esti- 
mated 350 million board feet annually by the 
fifteenth year and 780 million board feet by the 
forty-fifth year. 

Increased harvests from the entire 4.5 million 
acres of National Forest land included in this 
analysis would amount to an estimated 68 billion 
board feet over the next 5 decades or an average 
of 1.4 billion board feet per year. These increased 
yields would peak at about 1.8 billion board feet 
annually in the fifth decade. 

It is possible that the allowable cut effect in- 
volved in these estimates of increased timber 
harvests may be overstated somewhat. One reason 
relates to time lags in accomplishing accelerated 
programs. Another relates to delays before effects 
are allowed for in revised timber management 
plans. Also, allowable cut effects in this example 
were based upon reserves of merchantable timber 
by geographic sections, rather than by specific 
management units such as used in management 
plans. If allowable cut effects are not considered, 
and increases in harvests become available only 
after timber from treated areas matures, the pro- 
jected increased cuts resulting from intensification 
of management would be deferred much further 
into the future than shown in Appendix III, 
table 2. 


Sensitivity to Price Assumptions 


The effect of using alternative assumptions as 
to future relative prices of timber has also been 
illustrated by assuming a 30-percent increase in 
relative lumber and plywood prices over 1970-71 
levels and related stumpage prices as shown in 
tables 82 and 83. 

Farm and miscellaneous private lands.—At these 
higher price levels, all 12.7 million acres of farm 
and miscellaneous private lands studied in this 
analysis would return more than 5 percent on 
investinents in intensified management—in con- 
trast to 9 million acres at 1970 prices (Append. 
III, table 3). By far the major part of these 
investment opportunities were for reforestation, 
with lesser areas meeting criteria for commercial 
thinning and timber stand improvement. More 
than 90 percent of the acreage of these estimated 


opportunities for intensification were located 
in the South. 

Intensified management of the 12.7 million 
acres studied would require an estimated $546 
million, or about $43 per acre, and about $8, 
excluding interest, per M board feet of increased 
output over the next 50 years (1970-71 prices). 

Estimated increases in timber harvests from 
12.7 million acres reach an estimated peak of 
2.9 billion board feet in the fiftieth year, in 
contrast to about 2.5 billion board feet from 9 
million acres, and a total of 69 billion board feet 
over the 50 year period. 


National Forest areas —With the higher price 
assumption, some 3.2 million acres of National 
Forest land would return more than 5 percent 
on increased reforestation and stand improve- 
ment, compared with 1.7 million acres at 1970-71 
prices (Append. III, table 4). Timber stand 
improvement accounted for the major 
part of the indicated investment opportunities 
on National Forest Jands, followed by reforesta- 
tion of nonstocked Jands in old cutovers and burns. 
Reforestation of newly harvested areas was 
assumed to be provided for as part of 1970 levels 
of management. 


Intensified management on 3.2 million acres 
was estimated to cost $191 million—about $60 
per acre. 

The 3.2 million acres of National Forest land 
on which returns of more than 5 percent could 
be expected at the higher prices would yield an 
estimated additional harvest of 480 million board 
feet annually in the first decade, and 1.3 billion 
board feet per year by the fifth decade. These 
estimates of yields assume significant allowable 
cut effects on timing of harvests in western 
regions. 

Inclusion of the entire 4.5 million acres analyzed 
would produce increases in future harvests reach- 
ing 1.8 billion board feet per year in the fifth 
decade (Append. III, table 4). With the allowable 
cut effect included in calculating rate of return, 
most of this area would return more than 5 percent 
on additional investments. 


Additional yields from commercial thinnings on 
National Forests—Opportunities for commercial 
thinning on National Forest lands were not 
evaluated in comparable detail in this initial 
study of investment opportunities. However, 
preliminary estimates based on judgments of 
field personnel indicate that increased harvests 
from commercial thinning and salvage operations 
on Nationa] Forests might total about 1.1 billion 
board feet annually (International \-inch rule). 
by 1980, increasing to 2.3 billion board feet 
annually by 2000. These largely represent ‘‘silvi- 
cultural” operations that would be possible on 
accessible areas of “‘standard’ timber growing 
lands, excluding eastern forests, Alaska, and 
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lodgepole pine stands, assuming some increases 
in prices over 1970 levels. 

Substantial road construction and increased 
expenditures for timber sales would be necessary 
to achieve these increases, hence these opportuni- 
ties were not included in Chapter II under 1970 
levels of management. Somewhat more than half 
of these estimated thinning potentials are in the 
Rocky Mountain area and the remainder on the 
Pacific Coast. 


Possible Succession of Treatment Programs 


The estimates developed as described above 
assumed one 10-year program of intensification. 
In some areas such as the South, it seems likely 
that programs of similar magnitude could be re- 
peated in subsequent decades, with reasonably 
similar increases in yields. The area involved in 
this preliminary analysis of ‘‘most promising” 
opportunities is a relatively small part of the total 
commercial timberland. 

In other areas such as the Pacific Coast the ex- 
tent and mixture of treatment opportunities might 
be quite different. In assuming “‘continued”’ pro- 
grams it is recognized that errors may be in the 
direction of overstating opportunities since re- 
peated programs should in time exhaust the best 
opportunities, with resulting smaller additions to 
yields and poorer investment opportunities. 

Increased harvests within the projection period 
1970-2020 would be obtained from intensification 
programs conducted in the 1970’s and 1980’s. A 
sequence of programs would provide additional 
harvests but most of these would become avail- 
able beyond the 50-year projection period of this 
study. 

Increases from farm and miscellaneous private 
lands.—An example of continuing programs of 
intensified reforestation, stand improvement, and 
commercial thinnings assumed treatment of an 
estimated 1.3 million acres annually over the next 
three decades at a cost of $54.6 million per year— 
an average of $43 per acre (Append. III, table 5). 
Estimates developed as described above indicate 
this level of activity would return more than 5 
percent on investments at 1970 prices plus 30 
percent. 

Projected increases in annual harvests of soft- 
wood sawtimber with this regime reach 1 billion 
board feet by the twenty-fifth year and 6.8 billion 
board feet by the forty-fifth year, as illustrated 
in figure 45. 

Increases from National Forest lands.—A con- 
tinuing program of intensification, including stand 
improvement at the same rate as in the 10-year 
program and reforestation of 0.84 million acres 
over a 20-year period, would cover an estimated 
275 thousand acres annually, at a total cost of 
$14.5 million per year (Append. III, table 6). 
Increased harvests of softwood sawtimber re- 
sulting from such continuing efforts are estimated 
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Figure 45 


at 1.1 billion board feet by the fifteenth year, in- 
creasing to over 4 billion board feet per year by 
the forty-fifth year (fig. 45). 


Summary of Potentials for Intensification of Manage- 
ment 


Possible increases in harvests from a continuing 
series of programs of intensified management on 
lands estimated to represent the ‘‘most promising” 
opportunities for intensification are summarized in 
figure 45 and table 84. These estimates assume a 
criterion of 5 percent or more return on invest- 
ments, prices of softwood lumber and plywood 30 
percent above 1970 levels, and an allowable cut 
effect in estimating increases in yields on National 
Forest lands. 

These selected opportunities would provide an 
additional 1.6 billion board feet by 1980 and as 
much as 18 billion board feet by 2020. Estimated 
annual costs (1970-71 dollars) total $73.7 million 
for reforestation and stand improvement. Funds 
for road construction, timber sale administration, 
and general agency overhead are not included in 
these figures. The estimated increases in harvests 
from such a program amount to 3 percent more 
than projected supplies with 1970 levels of manage- 
ment by 1980 and 25 percent more by 2020. 

These estimates of potential increases are néces- 
sarily preliminary. They could be extensively 
revised as a result of continuing research underway 
on timber yields and other factors bearing on re- 
sponse to management. 


General Comparison of Alternatives Studied 


The data summarized in this analysis of the 
“most promising” available opportunities for 
intensification beyond 1970 forest management 
levels indicate that additional program expendi- 
tures can be made only with progressively lower 
cost effectiveness. Thus inclusion in the National 
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TaBLe 84.—Projected increases in softwood sawtimber supplies from continuing programs of intensified 
management of selected areas 


Ownership 


INNonindustrial privateers. 5 2255-22 222 se eee eee 
National Forests: 
Reforestation and stand improvement---_--------- 
Commercial’ thinning). 222222252. s2s25ec2=5e52 


Area 
treated 
annu- 
ally 


Million 
acres 


1, 270 


Increased harvests, by year 


Annual ae 
costs 
1980 1990 2000 2010 2020 
Million Billion Billion Billion Billion Billion 
dollars bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. 
54. 6 0. 1 OF2 1.0 3.9 6 
14.5 4 et 2. 0 3. 0 4.1 
(4) Pel 1.4 Wet 2.0 2. 2 
1.6 Qi 4.7 8.9 13.1 


1 Requires substantial costs for road construction and timber sale administration. 


Forest analysis of reforestation opportunities 
that fail to yield 5 percent at 1970 prices plus 
30 percent would raise annual costs by over 55 
percent, while increasing harvests by an estimated 
12 percert in year 45 after program initiation 
(Append. III, table 6). 

This analysis also indicates that estimated 
future harvest increases from the ‘‘most promis- 
ing’ opportunities studied on farm and miscel- 
laneous private lands come mainly from reforesta- 
tion. Almost the opposite occurs on National 
Forests where most of the estimated harvest 
increases possible with the specified economic 
criteria are derived from increased timber stand 
improvement. 

Both a higher general level of profitability on 
farm and miscellaneous private lands, and the 
preponderance of reforestation opportunities on 
these ownerships, are as one would expect. Farm 
and miscellaneous private lands generally have 
a higher inherent productivity, especially in the 
South where over 75 percent of the ‘‘most promis- 
ing” private opportunities occur. Also, National 
Forest lands are already operated at higher levels 
of intensification than most farm and miscella- 
neous private ownerships. 


Additional Management Opportunities 


There are undoubtedly additional opportunities 
for intensified timber management beyond those 
indicated in this initial study that would yield 
more than 5 percent on additional investments. 
The judgment process of screening promising 
situations no doubt excluded some areas where 
intensification would be profitable. With a multi- 
tude of situations, however, some screening process 
is essential. Prices higher than assumed in this 
study would also increase the attractiveness of 
management intensification. 

In addition, increases in timber growth and 
harvests are surely obtainable from intensified 
management on many industrial and other public 
lands that were not covered in this analysis. 


Further additions to timber supplies might 
be obtained from such measures as increased 
forest fertilization, more intensive forest pro- 
tection against fire, insects, and diseases, and 
accelerated genetic improvement of planting 
stock. 

The use of criteria other than the conventional 
rate-of-return concept used in this illustration of 
the “most promising’ opportunities could also 
lead to adoption of different programs of forest 
management than illustrated in this chapter. 
These might include such economic and social 
criteria as indirect and secondary benefits from 
maintenance of a viable forest economy in areas 
where forest industries are established. Other 
criteria might include a goal of avoiding adverse 
economic and environmental impacts resulting 
from higher timber prices and shifts to competitive 
materials. Stil] another goal could aim to assure 
ample timber supplies than would otherwise 
exist as a hedge against the long-range future 
when scarcities of raw materials may be more 
general. 

Other opportunities for extending timber sup- 
plies through closer utilization also are outlined 
in a later section of this chapter. 


AN EXAMPLE OF OPPORTUNITIES FOR INTEN- 
SIFYING FOREST MANAGEMENT IN THE 
SOUTHEAST 


Results of this analysis of timber management 
investment opportunities in the Southeast were 
included in the national summary just described, 
but are presented here in greater detail to illus- 
trate some of the procedures that may be used in 
investment analyses. 

The Southeast, including Florida, Georgia, 
South Carolina, North Carolina, and Virginia, is 
one of the Nation’s primary timber producing 
regions, with forests occupying some 93 million 
acres, or almost 63 percent of the land area. Be- 
cause of differences in species composition, site 
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TaBLE 85.—Timber supplies in the Southeast, 
assuming 1970 level of management 


Projections 
Species group 1970 

1980 2000 2020 

Million Million Million | Million 

cubic feet cubic feet cubic feet |cubic feet 

Softwoodse= see. 22.5 1, 799 2, 132 2,774 | 2, 788 
Wardwoodsl 2222 222 1, 059 1, 317 On | leak9 
Rotaleae sae 2,858 | 3,449 | 4,510 | 4,507 

Million Million Million Million 

board feet | board feet board feet \board feet 

Softwoods_________- 5,833 | 6,989 | 9,258 | 9, 417 
Hardwoods# 2-25.52 — 2, 942 3, 380 3, 429 | 3, 440 
Motaleaem see 8,775 | 10, 369 | 12, 687 |12, 857 


capability, land ownership patterns, and other 
forest characteristics, opportunities for altering 
prospective timber supplies vary widely. 

Estimates of possible increases in timber 
supplies from intensified management were calcu- 
lated by taking as a base the projections of pro- 
spective timber supplies assuming 1970 levels of 
management and the cutting and area assumptions 
specified in Chapter II. In brief, these projections 
showed prospective increases in available timber 
removals amounting to 58 percent by 2000 in the 
case of growing stock material and about 45 per- 
cent in the case of sawtimber (table 85). 


Identifying Areas Suitable for Intensified Manage - 
ment 


1. The first step in identifying opportunities 
for intensified management over and above that 
provided at 1970 levels was to break down the 
total forest area into meaningful management 
classes. These involved some 89.8 million acres 
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classified as commercial timberland, plus an 
estimated 2.4 million acres of idle cropland which 
was included under the presumption that part 
of these lands would represent an opportunity 
for increasing future timber supplies. Although 
a detailed breakdown of these lands by manage- 
ment condition would be desirable, practicality 
required focusing on a limited number of ‘‘treat- 
ment opportunity” classes, as shown in table 86. 

2. The second step involved the elimination 
from detailed analyses of areas not considered 
suitable for intensification of management. These 
included: 


a. Areas of low timber potential because of 
poor or adverse sites; in this initial effort 
areas incapable of producing more than 50 
cubic feet of timber per acre when fully 
stocked with trees were eliminated. This 
involved some 26.4 million acres. This 
procedure reduced National Forest areas to 
43 percent of the total acreages listed in 
table 86, compared to 76 percent for forest 
industries, and 73 percent for farm and 
miscellaneous private lands. 


b. Areas already in good condition from the 
standpoint of timber culture. Standards of 
good condition were based on forest char- 
acteristics such as type, stand size, stand 
age, volume, and growth, and available re- 
sults of management research and experi- 
ence. This procedure eliminated 19.3 million 
acres. 


c. Areas occupied by mature stands ready for 
harvest and regeneration, amounting to 9.2 
million acres. In some cases production on 
these areas could be increased by fertiliza- 
tion or by use of improved genetic stock for 
regeneration following logging, but these op- 
portunities were not evaluated. 


The areas remaining after this process included 
10.7 million acres of young stands judged to be 


TABLE 86.—Area of commercial timberland in the Southeast, by ownership and treatment class, 1970 


[Million acres] 


Class Total 
IROOTESIVES URE pee ats tk mye eas = fins Pe NS 
Stands in’ goodconditions/ 52__ 222.2 2522. 2225. 
aT CStin eae eae en ene n eh OM ih eyes 5 CMa 


Intermediateicutting=—e5.s sean ene ee ree 
Conversion or regeneration__________________-- 


Farm and 

National Other Forest miscel- 
Forest public industry ! laneous 
private 

2.6 1.4 4.3 18. 1 

eit) .6 5. 3 12.9 

5 rites 1.8 6. 6 

ard 4 Py al 7.9 

6a 5 4.3 2 20.8 

1 4.6 3. 4 17.8 66. 3 


1 Includes lands under long-term lease. 


2 Includes 2.4 million acres of idle cropland. 
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overstocked, plus 26.5 million acres on which a 
manageable stand was lacking and which would 
contribute very little to the timber supply until 
converted, planted, or regenerated (table 86). Re- 
sults of this analysis clearly indicated that within 
each ownership class there is a large accumulation 
of idle, nonstocked or poorly stocked acres where 
planting, conversion, or regeneration will be 
necessary if the large differences between pro- 
spective and potential timber yields from the lands 
are to be eliminated or reduced. 

Of the 10.7 million acres of young immature 
stands identified as overstocked, a commercial 
thinning opportunity was estimated to exist on 
7.8 million acres. On the remaining 2.9 million 
acres, it was judged that precommercial thinning 
none be required to correct overstocking prob- 
ems. 

3. The third step involved a breakdown by 
broad management classes and by ownership of 
the 26.5 million acres considered suitable for inten- 
sive management but where there is an absence of 
a management stand (table 87). These included 
a range of types and stocking conditions. The 
category of farm and miscellaneous private 
ownerships accounted for a major part. of the 
total, with 20.8 million acres where conversion or 
regeneration will be necessary to obtain satisfac- 
tory yields. 

4. The fourth step involved an estimate of 
current levels of forestry activities to aid in 
determining additional areas where management 
might be intensified. These data, based upon 
estimates of past treatment and disturbance on 
measured field plots, showed an estimated level 
of forestry activities in 1970 as follows: 


Million 

Practice acres 

Harvesting 23) aise oes see a te esea ee ed 
Intermediate cutting______.____________ 1.6 
Plait oe ea ee ee ee 0.5 
otal 2 S25seeesu sees sees eee 3.8 


These data suggest that for the category of 
farm and miscellaneous ownerships expected 
accomplishments over the next decade with cur- 
rent management would leave about 19.6 million 
acres untreated. The make-up of this area is shown 
in table 88 and figure 46. 

In this detailed analysis for the farm and mis- 
cellaneous category of ownership, some 5 million 
acres of hardwood types were eliminated from 
detailed study, not because of the unimportance 
of hardwoods, but rather because of primary 
concern at this time over supplies of softwood 
sawtimber. 


Estimated Increases in Yields 

The potential yields of pine plantations that 
might be established on areas converted or regen- 
erated vary widely depending upon site, species, 
density, and age. Forest areas were, therefore, 


Forest conditions in the southeast, 1970 
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divided into good and medium sites in order to 
take account of the considerable differences in 
potential yields attributable to site differences. 
Areas by site were estimated from Forest Survey 
plot data, except for idle cropland where it was 
assumed that half of the acreage available would 
occur on good sites and half on medium sites. 

Available yield tables for slash pine and loblolly 
pine were utilized in estimating potential increases 
in harvests after allowances for understocking and 
losses to destructive agents. 

Evaluation of thinning opportunities required 
taking into account the product objectives of 
forest landowners. Thus, for pulpwood production 
many owners select spacings that do not require 
thinning during the rotation. Others insist that 
thinning must be financially advantageous, even 
for pulpwood rotations. On the other hand, in 
all-purpose management that includes both small 
and large product objectives, thinnings will of 
necessity play a role in maintaining stand struc- 
ture and diameter growth. Also in overstocked 
stands precommercial thinning may be ap impor- 
tant management opportunity. 

Estimates of increased future harvests obtain- 
able from thinning treatment were developed by 
a stand table projection method. 

In such growth projections, it was assumed that 
the current program of prescribed burning would 
be continued along with other protection activities. 
Estimated yields necessarily included a substantial 
allowance for probable losses in plantations and 
in natural stands from destructive agents such 
as fire, insects, and disease. Forest Survey findings 
in this region indicate that mortality losses have 
been reducing gross growth by an estimated 10 to 12 
percent, while other growth losses resulted in 
additional differences between current growth and 
potential growth. 
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TABLE 87.—Areas in the Southeast suitable for intensive timber management but without manageable stands, 
by management and ownership classes, 1970 


[Thousand acres] 


Management class 


Idle cropland 
Nonstocked forest 
Pine plantations ! 
Natural pine stands 
Oak-pine stands 
Upland hardwood stands 
Bottomland hardwood stands 


Total area 


Ownership class 
All 
ownerships Farm and 

National Other Forest miscel- 

Forest public industry laneous 

private 
2 ee ee ee oe eee eer DO OSs ih ial ete a aya ml a a ey ey ote 2,353. 7 
ip ae Di al aS a a 946. 1 21.8 45.8 262. 4 616. 1 
55S ASSESS e Ee Uae ie 927. 1 40. 9 20. 3 5438. 6 322. 3 
Se nent Fae aie Nore aes 4,710. 2 191.4 162. 2 885. 3 3,471. 3 
OMe See WRIA aN ee he a 4,165.5 95. 0 157. 4 636. 6 3,276. 5 
Oe epee ee a ee a 7,544. 0 322. 3 187. 3 706. 2 6,328. 2 
Ys aa en yal ER 5, 834. 9 37. 0 137. 5 1,239. 8 4,420. 6 
FS ape dg PM, Mil es a ep 26, 481.5 708. 4 GLUON 4, 273.9 20, 788. 7 
eee Be es eS 28. 7 15. 3 21. 0 24. 0 31.3 


1 Hstimated acreage in pine plantations with poor survival and plantations severely damaged by fire, insects, disease, 


etc. 


TaBLE 88.—Area of farm and miscellaneous private ownerships in the Southeast suitable for more intensive 
timber culture, by management and condition class, 1970 


[Thousand acres] 


Assumed 
Total area reduction 
Management class Condition class available over next 
in 1970 10 years 
lighs orowleidls «4 Hee sseesesssosceseceeeee Openers yan Ley eee 2, 353. 7 882. 6 
INonstockedifiones te eae ps eee ee | ee dome see een 201. 7 74. 9 
(0) 5 is oe) SA Ses ae cn es Occupicdatn === sees 414. 4 153. 8 
IBinegplanta tions rea ams mary amy aye Matures esse eee 27. 6 216) |= 
Oe 5 OSS ee Soe Sa e ee aeenes Overstockede =e ae ae 460. 4 396. 3 
VD Xo) =F ys a ee ag a et Poorlysstockeds-.2 44-4. 322. 3 117. 5 
iINatunalipine/stands==25-—222-2u 22 =a ee” INRA 5s ooeoeaecease 2, 180. 6 218 0nGr| ae 
UD Yo) re 2 eg ac ere cea Overstocked) 2= Sees 4, 058. 5 3, 493. 8 
NIB), 0 SRE pc nen a fer tiha  L iy a aos ne Poorly stocked__-.-_---- 3, 471. 3 1, 265. 9 
OakepineystanG sae see eee ae Wiature sees oe hee 999. 2 999. 2 |_- 
IDYO) apy I ae me ee ee Overstocked 2es 2 1, 548. 2 1, 231. 2 
OR eee eects Se Nee ras eae Poorly stocked_.._--.-_- 3) 206s 0 164. 7 
Upland hardwood stands____-_-_-------- Matures eee eee 1, 882. 1 TYSS2selea os 
OPERAS Sa eats ea Sted ee Sy ede hee @Overstocked== 232" 25_=52 1, 348. 3 1, 149. 7 
0) ioe ie Se ee ae eee eee Poorly stocked__-=..-_-- 6, 328. 2 23. 6 
Bottomland hardwood stands____----_---- IME KADER Ys 2 Se ee 1, 532: 0 1, 5382. 0 |_- 
IDO Se eae see ese Eee See eae eee Overstocked____-------- 534. 6 148. 0 
DY) ye 9) SA A a a ee are pe ae Poorlystockeds- 22-2 2-- AR AD ON Gal et aoe eee 
PAIR CIA SSCS eens Sart ers a ce IR ete anne ah A Jap ee oe 35, 360. 2 15, 723. 5 


Additional 
opportunity 


loner) 


In the case of fusiform rust, which is one of the 
major damaging agents for both loblolly pine and 
slash pine, the most promising control] measure 
appears to be the development of more resistant 
planting stock through genetic improvement. 
Better control of reproduction weevils in pine 
plantations will also require planting delays or 


control. 


treatment of seedlings with insecticides. Preven- 
tion of losses from fomes annosus root rot will 
require control measures such as chemical treat- 
ment of stump surfaces after felling. For the many 
bark beetles that plague the southern pine, salvage 
currently appears to be the most practical form of 
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In this initial study it was not possible to ade- 
quately evaluate opportunities for control of 
insects and disease nor of opportunities for intensi- 
fied fire protection. Impact studies will be needed 
for each major cause of mortality before it will be 
possible to measure the economic efficiency of 
adding to prospective timber supplies through 
more intensified protection. 

In addition to the potential increases in yields 
through cultural measures as estimated in this 
study, additonal increases in future timber 
supplies also might be obtained through more 
complete utilization of the available timber. 

Recent Survey findings indicate that up to 12 
percent of the total softwoods and 43 percent 
of the total hardwoods removed from growing 
stock are not used for products. If only half this 
wood fiber could be channelled into use, the 
annual output of timber products could be in- 
creased over 5 percent without any increase in 
timber removals. Additional volumes might be 
obtained from rough and rotten trees that are now 
typically left standing in harvesting operations 
and even from trees in urban areas. 

Other possible actions to improve timber yields 
beyond the estimates in this analysis include the 
development of genetically improved planting 
stock, and application of fertilizer to enhance soil 
fertility. It is estimated, for example, that genetic 
gains from first generation stock will average 15 
to 20 percent higher volume growth than obtain- 
able with seed from existing stands. Management 
to put the right species on the right site also could 
substantially increase future timber harvests. 


Costs of Forestry Practices 


Average costs of forestry practices assumed in 
this study for the Southeast are summarized in 
table 89. On some idle and open areas where 
extensive site preparation is not required, pine 
plantations can be established at perhaps half 
the costs shown in this table. However, a large 
share of these easy planting opportunities have 
been exhausted and attention now must be focused 
largely on those lands that can only be restored 
through site preparation or type conversion. For 
most of the area considered in the study it is 
believed that these costs were fairly representative 
as of 1970. 


Values of Increased Harvests 


In addition to the estimates of increased yields 
possible with intensified management practices 
and estimated costs of such measures, estimates 
were developed of the values of increased softwood 
timber output at 1970 prices, as follows: 


Tree diameter Cents per cubic foot 


6 74 
8 11 
10 12 
14 15 
18 18 


TaBLE 89.—Estimated average costs of forestry 
practices in the Southeast, 1970 


Practice or item Cost 
Establishment of pine plantation on cutover lands: | Dollars 
Site preparation’ -=. 4-22) ae Ses per acre__| 28. 25 
Pineseedlings®. 22 J20s 2 eee per thousand__| 5. 25 
Insecticide treatment of seedlings for 
protection against weevils___.__..._._- dg=ss2 . 50 
Planting 22 2222) a eee per seedling__ . 02 


Total average establishment cost_per acre__| 44. 75 
Other practices: 


Prescribed burning ==. 3225.20 se per acre__| 2.05 
Poisoning undesirable trees____________- dose 4| e380 
Girdling undesirable trees_____________- doz 221-2 9565 
Release cutting of young growth_______-_ do==_ =| 15550 
Timber cruising (10 percent)___________ dosae4 . 90 
Marking trees for harvesting__________- dos ars 3260 


Areas Suitable for Treatment 


On farm and miscellaneous private ownerships 
investment opportunities were identified on some 
14.5 million acres. Although amounting to only 
20 percent of all forest lands in this ownership 
category, this estimate may overstate the area 
on which landowners would be both able and 
willing to intensify management. There are over 
700 thousand private farm and miscellaneous 
private landowners who collectively own over 70 
percent of the land included in this study. For 
the most part these lands are in small tracts. 
Tenure is generally short in comparison with the 
period required for forestry investments to pay 
out. Lands are owned for a variety of reasons, and 
responses to forestry programs have been limited. 

For such reasons adjustments of ‘available’ 
areas were made in the national study reported 
earlier to allow for landowners’ indifference to 
investment opportunities. It is likely that new 
approaches will have to be devised, and substantial 
financial incentives made available, before intensi- 
fied management can be expected on all of the 
acreage where more intensive forestry practices 
would yield significant returns. 

On forest industry lands in the Southeast, the 
backlog of poorly stocked stands for conversion, 
regeneration, or intermediate cutting is much 
smaller than for farm and miscellaneous private 
lands. Nevertheless, more than 6 million acres of 
industrial lands were in these categories in 1970 
(table 87). One might assume that management on 
industrial holdings will be further intensified over 
time in view of the major progress made to date, 
but economic considerations may well prevent 
realization of all investment opportunities. 

National Forests and other publicly owned 
lands are of much smaller importance in the South- 
east and areas suitable for intensification are 
correspondingly limited. Also, the primary objec- 
tive of management of these lands is not to maxi- 
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mize volumes of timber or timber-growing profits 
but rather to produce a variety of outputs under 
multiple-use management. On other public lands 
in military installations or in local government 
holdings, some intensive timber management is 
found but a diversity of land management objec- 
tives limits efforts to accelerate timber culture. 
In this initial study public lands as well as industry 
lands were excluded from detailed analysis. 


Rates of Return on Investments 


Rates of return from specified practices were 
calculated in turn from data on costs, yields, 
and values. A listing of treatment opportunities 
ranked in order of rates of return is presented 
in table 90 for farm and miscellaneous private 
lands in the Southeast. 

Results of this study indicated that of the 8 
million acres of land in farm and miscellaneous 
holdings classified as having intermediate cutting 
opportunities and the 19.6 million acres where 
regeneration is needed to increase productivity, 
investments in intensified management would 
return more than 5.0 percent on some 8.1 million 
acres suitable for growing pine. With a 4-percent 
minimum rate of return, an estimated 14.5 million 
acres would be suitable for intensification. 


Short rotations of 30 years were assumed in 
this analysis in calculating yields and rates of 
return. Increases in mean annual increment of 
pine resulting from added forestry investments 
and 30-year rotations were estimated at about 
1.3 billion cubic feet, including 1.6 billion board 
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feet of sawtimber (table 90). The cost of such 
a program at 1970 price levels was estimated at 
$724 million, or an average of about $50 per acre. 

If such a program were spread over a 10-year 
period it would involve more than a doubling of 
the 1970 rate of timber cultural practices within 
the farm and miscellaneous private ownership 
class. The higher the goal the more likely that 
available labor, equipment, planting stock, or 
number of cooperating landowners would become 
limiting factors. Implementation of any major 
program for this owner category also would 
undoubtedly require some form of cost-sharing 
arrangement or other incentives to help motivate 
the landowners involved. 

Because timing of yields is of critical importance, 
potential increases in softwood timber harvests 
from the farm and miscellaneous private class are 
shown in table 91 by the decade when such in- 
creased cuts are estimated to occur. These projections 
indicate very limited opportunity for mcreasing 
cuts during the first decade or two. In the third 
decade increases in yield are estimated at 1.3 
billion cubic feet, including 1.6 billion board feet 
of sawtimber. This would represent an increase of 
48 percent above the projection of available 
softwood harvests under 1970 levels of management 
shown in table 85. 

It is apparent from this analysis that identifying 
opportunities for increasing prospective timber 
supplies requires a wide range of input data that 
involves most forestry disciplines. Essential inputs 
include a reasonably accurate measure of the 


TABLE 90.—Areas, costs, and increased yields from intensified management on farm and miscellaneous 
prwate lands in the Southeast, by estimated rate of return on investments 


Rate 
Management class Treatment return ! 
Percent 
Pine plantations_-_____ Commercial thin _-__-_ oo 
Natural pine stands___| = do_.._________- co) 
Pine plantations_-_____ Precommercial thin__ 7.8 
Nonstocked forest_____ Planting ees so 7.8 
Idle cropland_________ COE ee tia 7.3 
Natural pine stands___| Conversion________- el 
Pine plantations -—_____ Chop ee ee 6. 9 
Oak-pine stands_______ GUS Les ee See re ee 6. 7 
Natural pine stands___| Precommercial thin__ 6. 3 
Oak-pine stands_______ Conversion ___------ 6. 3 
Nonstocked forest_____ (0 Kaysha eee tee a Gs 1 
Upland hardwood 
Stan sea eee dosser eee ssa 4.0 
Oak-pine stands_______ Commercial thin____| Negative_ 


Cumulative increase in 
Area, Cumu- annual volume of pine 
lative harvests 
cost ouly 
totals 
By Cumu- Growing Sawtimber 
class lative stock 

Thousand | Thousand Million Million Million 

acres acres dollars cu. ft. bd. ft. 
Qi, 0. 2 4 
429 456 4.6 20 53 
37 493 5. 0 21 56 
127 620 8.4 32 72 
1,471 2,091 39. 6 141 252 
2, 205 4,297 153. 4 323 469 
205 4,501 158. 8 340 476 
139 4,640 161. 7 345 483 
136 4,776 164. 9 349 497 
3,112 7,887 334. 8 655 768 
261 8,148 348. 2 681 801 
6,305 | 14,453 723. 9 1,319 1,552 
178 | 14,631 (20. 2 1,320 1,564 


1 Within each management class rates of return vary above or below these averages, depending on local factors 


influencing costs or yields. 
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‘TABLE 91.—Projected softwood timber supplies from 
farm and miscellaneous private ownerships in the 
Southeast, with different levels of management 


TOTAL GROWING STOCK (MILLION CUBIC 


FEET) 
Projected annual 
removals 
Level of 
management 1970 

First Second | Third 

decade | decade | decade 
1970 level_________ 1,348 1,513 L724 1,866 
Intensified !.______ 1,348 1,533 Davon 3,185 


SAWTIMBER (MILLION BOARD FEET) 


1970 level_________ 
Intensified 1_______ 


4,262 
4,262 


4,847 
4,899 


5,464 | 5,974 
5,540 | 7,526 


1 Includes treatment of an additional 14.5 million acres 
over the next 10 years where the treatment opportunities 
promise a 4.0 percent or better rate of return on the 
investments. Annual costs of treating these additional 
acres are estimated to total $72.4 million. 


extent, condition, and productive capability of 
the land, together with prospective yields of tim- 
ber and related forest values—under both current 
and intensified management. Procedures must pro- 
vide for development of criteria for identifying 
and ranking opportunities for increasing yields, 
including specific treatment opportunities, esti- 
mated costs of implementing treatments and the 
likely response in terms of added volume and 
value. 

Although the procedures as presented herein 
suggest a ranking of opportunities on the basis of 
economic efficiency, policy makers also may need 
to interject social, environmental, or other con- 
siderations in developing management and 
utilization programs. 


AN EXAMPLE OF POTENTIALS FOR INTEN- 
SIFIED FOREST MANAGEMENT IN_ THE 
NORTHEAST REGION 


Approximately 28 percent of the commercial 
timberland in the Northeast is in the oak-hickory 
type, and 23 percent in the maple-beech-birch 
type. Because of the substantial acreage covered 
by these two hardwood types, 42 million acres, 
they were selected for detailed evaluation of in- 
tensified management. This does not imply, how- 
ever, that other forest types in the Northeast 
present no opportunities for intensified manage- 
ment. Farm and miscellaneous private owners hold 
about 85 percent of the oak-hickory type and 
over 70 percent of the maple-beech-birch type. 


Specific areas within the region where recent 
data were available were first selected for detailed — 
analysis and case study results then extrapolated 
to the region. Opportunities in the oak-hickory 
type were analyzed in southeastern Ohio. The 
maple-beech-birch type was studied in Maine. 
Evaluation procedures are outlined below in some 
detail for the oak-hickory case. The same general 
approach was used in the maple-beech-birch case 
study. 


Designation of Management Classes 


Since the 2.3 million acres of oak-hickory type 
in southeastern Ohio contain a broad continuum 
of stand conditions, the area was first divided into 
relatively homogenous cells, based upon a classi- 
fication of 680 Forest Survey plots measured in 
1968. Each plot was placed in a matrix according 
to six basal area classes, three tree stocking levels, 
two average diameter classes, and five site produc- 
tivity classes. Based upon this classification, 77 
distinct “management classes’ were identified. 

Individual management classes entailing less 
than 15 thousand acres were excluded from further 
analysis because of large sampling errors. Manage- 
ment classes of site productivity below 50 cubic 
feet per acre per year of potential growth also were 
dropped because of low potential returns. These 
exclusions left 36 management classes for detailed 
study, aggregating approximately 1.8 million acres. 

Stand profiles.—As a basis for in-depth evalua- 
tion of intensified treatments, more detailed stand 
profiles than used for management class identifi- 
cation were then developed for the 36 management 
classes retained for study. Information was com- 
piled on numbers of trees per acre by species 
eroup, tree quality and diameter class, using 
Forest Survey plot records. 

Stocking classes.—The 36 management classes 
were all ciassified into one of three stocking 
classes specified in a “1972 Timber Management 
Guide for Upland Central Hardwoods.” ® 

Stocking classes in each management class were 
based on stocking of ‘‘acceptable” trees according 
to the formula: 


S=0.00507N+0.01698 D+0.00317 D? 
where 


S=level of stocking with acceptable trees 
N=number of acceptable trees 
D=diameter acceptable trees. 


Management strategies.—Strategies for stands in 
each of the 36 management classes were based 


6 USDA Forest Service, Central States Forest Experi- 
ment Station and North Central Region. 1972 Timber 
management guide for upland central hardwoods. 33 p. 
1972. 
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upon the objective of growing the most high- 
quality sawtimber the site could produce in the 
shortest reasonable time. Given this objective 
two broad treatment regimes were assigned to 23 
of the 36 management classes, based upon the 
acceptable tree stocking levels. 

Nine of these 23 management classes had in- 
sufficient stocking Jevels to fully utilize their sites 
for several years to come. The intensified manage- 
ment regimes prescribed for these areas entailed 
an immediate regeneration harvest, stand re- 
establishment to oak-hickory, stand cleaning at 
an early age, periodic thinning to promote rapid 
sawtimber growth, and final harvest. About 24 
percent of the 1.8 miJlion acres analyzed in the 
case study area, or 424 thousand acres, fell into 
this stocking class and treatment regime. 

Fourteen management classes had excess stock- 

ing. The intensified management regime specified 
for these stands entailed an improvement cut to 
get stocking down to a desirable level, followed 
by periodic thinnings and final harvest. These 
classes contained 46 percent of the 1.8 million 
study acres, or 827 thousand acres. 
_ Thirteen management classes weie judged to 
have sufficient stocking of acceptable trees for 
the next 10 years, and were not assigned an in- 
tensified management regime. These covered 31 
percent of the study group, or 551 thousand 
acres. 


Projecting Stand Development 


Increased yields from intensification of manage- 
ment were estimated by simulating stand develop- 
ment under both current and intensified manage- 
ment, using growth models developed by Timber 
Management Research. Projected growth and 
harvests under intensified management were es- 
timated by applying the prescriptions described 
above. Projected harvests under current manage- 
ment were estimated by applying 1970 removal 
rates by diameter class to the inventory in Ohio 
and holding this constant over the projection 
period (table 92). These were average removal 
rates and did not provide for specific treatment 
schedules as in the intensified regimes, but are 
believed to provide a good proxy for results of 
current management. 

Average diameters were employed as measures 
of stand maturity in the analysis of intensified 
management. These varied according to site 
class (potential cubic feet per acre per year) as 
follows: 

Average diameter at maturity 


Site class (inches) 
50-59 12 
60-69 15 
70-79 18 

80 plus 21 


In the simulation of stand development residual 
stands of trees were Jeft after thinnings in both 
management regimes. The current management 


113 


TaBLE 92.—Projected «inventories, growth, and 
removals with continuation of 1970 management 
and cutting practices in oak-hickory stands of the 
Northeast, and values at alternative price levels 


Inventory Decadal removals 
Decade at be- Decadal 
ginning growth 
of decade Volume Value 
Million Million Million 
Million cords cords cords dollars 
Tigges Ss 481. 0 159. 2 109. 6 11007 
2 1856 
2 ees 530. 6 208. 9 109. 6 11007 
21856 
3 Gee 629. 9 190. 9 109. 6 11007 
21856 
Athens eee CAD 227. 6 109. 6 1 1007 
21856 
Sblvemeieen anaes 829. 2 115. 9 109. 6 11007 
21856 
6thaeae= = 835. 5 


! With 1970 prices and costs. 

2 With a 30% increase in prices of lumber and allocation 
of 75% of the increase to stumpage, a $5 per cord increase 
in prices of pulpwood stumpage, and 1970 management 
costs. 


regime left stands with more small diameter trees 
than in the case of intensified management. 

Treatment costs.—Estimated costs of intensified 
management included costs of removing non- 
merchantable trees in regeneration cuts, improve- 
ment cuts, and precommercial cleanings. Any cut 
producing less than 5 cords per acre was assumed 
to be unmerchantable. 

Costs for removing trees in stand conversions 
and cost of improvement cuts were based upon an 
equation using numbers and diameter of trees 
removed, along with other input costs. Costs of 
stand conversion ranged from $10-$20 and 
averaged about $15 per acre. Costs of improve- 
ment cutting ranged from $14-$28 and averaged 
about $19 per acre. Costs of precommercial 
cleanings averaged $21.50 per acre. 

Stumpage values.—Values of timber harvested 
in future thinnings and final harvest cuts were 
calculated by a conversicn surplus procedure 
similar to that employed on National Forests in 
timber appraisals. The saw-log portions of growing 
stock trees were valued by diameter class based 
on the price of 4/4 lumber that could be produced, 
minus all costs necessary to convert stumpage to 
lumber. These timber values were adjusted to 
account for variations in lumber quality and costs 
resulting from differences in species mix, site 
productivity, and management intensity. Timber 
sale price differences have been demonstrated to be 
associated with such stand characteristics.’ 


7 See, for example: Anderson, Walter C. Pine sawtimber 
price behavior in South Carolina. USDA Forest Serv., 
Res. Pap. SO-42, 12 p. 1969. 
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Saw-log values in the oak-hickory study ranged 
from $6 to $160 per thousand board feet. Typical 
examples of how prices varied by diameter, 
stocking class, and site index are as follows: 


Dollars per 


thousand 
Diameter Species 1 Site index board feet 
17 je ee ae aap A A 55 15 
Gee ee ee B 65 27 
i Serene eae C 75 35 
2) eee eee eee A 80+ 95 
77 ee eee ae oP B 55 74 
De eee ee C 65 92 


1 A= Yellow-poplar and black walnut 

B=Red oak and ash 

C=Other species. 

An alternative value assumption was also 
employed in evaluating the economic feasibility of 
intensified management. Cordwood prices were 
raised $5.00 per cord and saw-log prices were 
raised 75 percent. This adjustment roughly cor- 
responded to a 30-percent increase in final product 
prices. 


Increases in timber values from management 
intensification included both the value of increased 
intermediate thinnings and increased values of 
residual stands at the end of 50 years. The total 
increases in value were compared with costs of 
intensified management in evaluating the economic 
potentials for intensification. 

Economic evaluation of intensification.—The eco- 
nomic feasibility of undertaking intensified man- 
agement was evaluated using present net worth 
and benefit/cost calculations, both of which gave 
the same results. Benefits and cost schedules over 
time were discounted at 5 percent. Any oppor- 
tunity which had a positive present net worth 
thus had an internal rate of return in excess 
of 5 percent and a benefit/cost ratio in excess of 
1.0. The 5 percent rate provides comparability 
between this and other case studies. This is not 
implied that 5 percent is necessarily the most 
appropriate selection-rejection level. 


Opportunities with 1970 stumpage prices—Under 
the 1970 price assumption, investments in 9 of 
the 23 management classes for intensified manage- 
ment would return over 5 percent. Six of these 
entailed treatments starting with immediate stand 
replacement. Three involved initial improvement 
cutting to change stand composition. 

The increase in present net worth per acre due 
to intensification averaged $34.14 for the regenera- 
tion treatment on 219,000 acres in the pilot area, 
at an average cost of $27.32 per acre. For the stand 
improvement opportunities, the average increase 
in present net worth was $12.56 on 168,000 acres. 
The average cost was $17.22 per acre. 

Opportunities with the higher price assumption.— 
Use of higher price levels resulted in the addition 
of only two management classes, both entailing 
regeneration treatments. Use of the higher price 
levels raised the acreage economically treatable 


in the pilot area by 37 percent, or 145 thousand — 
acres. | 
Present net worth per acre was more sensitive © 
to price changes. With the higher price assumption, 
present net worth for regeneration treatments 
was $62.91 per acre, or 84 percent higher than 
with 1970 prices. The average increase in present 
net worth from stand improvement treatment 
was $31.84 per acre, or 153 percent higher than 
with 1970 prices. 


Regional Expansion of the Oak-Hickory Pilot Study 


The results of the southeastern Ohio case 
study were expanded to the Nertheast region 
by the ratio between the oak-hickory acreage 
in the pilot area (2.3 million acres) and the oak- 
hickory acreage in the region (35.3 million acres). 
Such extrapolations must be used with caution, 
however, because they assume costs, prices, 
yield increases, and other factors applying in the 
pilot areas are also applicable regionwide. They 
also assume that the region contains the same 
proportions of area in the various “management 
classes” found in the pilot area. It is believed, 
however, that they provide a reasonable initial 
indication of management opportunities. _ 

Opportunities with 1970 stumpage prices.— 
Accomplishment of intensified management in 
oak-hickory types in the Northeast, including 
opportunities that return 5 percent or more at 
1970 prices, would cover roughly 6.0 million 
acres at a cost of $165 million, or $27.40 per 
acre (table 93). This intensification would lower 
timber inventories at the beginning of the sixth 
decade by 36 million cords, or 4 percent, below 
the inventory expected with current management 
as shown in table 92. The stumpage value of this 
residual inventory would be increased a_ sub- 
stantial 34 percent through management inten- 
sification by concentrating growth on larger and 
higher quality trees of desirable species. 

Projected decadal growth with intensified man- 
agement fluctuates about the current growth 
level. In the fourth decade projected growth is 
27 percent lower than with current management, 
but in the fifth decade is 40 percent higher. 

Increases in timber removals over the five 
decade period due to intensification total 56.3 
million cords, or 10 percent more than expected 
with current management. Just as with inventory 
estimates, however, a greater impact registers 
in the value of removals, which would be $991 
million, or 20 percent higher under intensified 
management. Physical volumes are increased 
by intensification but an even greater effect 
arises from harvesting of larger and higher quality 
trees. 

Opportunities with higher stumpage price as- 
sumptions.—Similar results occur when oppor- 
tunities are undertaken which return 5 percent 
under the assumed higher price levels. Intensified 
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TasieE 93.—WNet changes in inventories, growth, and removals with intensified management of oak-hickory 
stands in the Northeast (1970 product prices)' 


Change in 
Decade inventory at Change in 
beginning of decade decadal growth | 
Million cords Million cords 
US ee ee ep ee | en ae ae a he 13. 3 
NG | pane 2. 5 5. 1 
BC -, =eoe 14.7 17. 6 
Ath soe a2 31. 8 — 62. 5 
AME os Sot 2 Ve — 28. 4 46. 7 
Gtheeses S252 <3 Gia | Eperigne eel a ee ee 


Change in decadal removals 
Increase in decadal 


treatment cost 


Volume Value 


Million cords Million dollars Million dollars 


10. 8 52 92. 2 
= vheval —97 72. 4 

0.5 Sd Bi a eee eaters 
—2.3 = OQt ees emits See cee 
04, 4 URS Ge ae are epee ieee 


1 Including 9 intensified management opportunities on 6.0 million acres that would return more than 5 percent on 


investments in intensified management. 


treatment would be economic on 8.8 million acres, 
at a cost of $258 million, or $29 per acre (table 94). 
Inventory volumes at the beginning of the sixth 
decade would be reduced below the current 
management level by 29 million cords, or slightly 
less than the reduction under the 1970 price 
assumption. The value of the inventory, however, 
would be 40 percent greater. Growth under 
intensified management would be slightly higher, 
7.3 percent, than with current management. 

The total increase in available removals with 
intensified management would be 95 million cords 
over five decades, or a 17 percent increase. The 
value of removals would exceed values with current 
management by $2110 million, or 23 percent. This 
would be slightly more than the 20 percent increase 
in values with intensified management under the 
1970 price assumptions. 


Maple-Beech-Birch Pilot Study 


The procedural steps involved in the Maine pilot 
study of maple-beech-birch were essentially the 
same as those for the oak-hickory case. Selection 
of management classes for economic evaluation 


was based upon a comparison of current conditions 
with a desirable stocking guide. This led to 
identification of four opportunities covering 957 
thousand acres, or 27 percent of the maple-beech- 
birch type in Maine. The site index was above 55 
for all four situations; the average diameter of all 
four situations was from 3 to 5 inches. Basal areas 
fell into two classes, 80-99 and 100-119 square 
feet. Percentage stocking of yellow birch was 
identified as either above or below 10 percent. 
The intensified management strategy for all 
classes included an immediate stand improvement 
cut, subsequent thinnings, and final harvest 80-87 
years from initial treatment. All four opportunities 
would return over 5 percent on treatment costs 
under both price assumptions. The average in- 
crease in present net worth per acre due to 
intensification was estimated at $54 at 1970 
prices, and $110 at the higher price Jevel. 
Results from the Maine pilot area were ex- 
panded to the entire Northeast region on the basis 
of the maple-beech-birch acreages’ in the two 
areas. Estimated impacts on regional inventories, 
net growth, and removals were very similar to 


TABLE 94.—Net changes in inventories, growth, and removals with intensified management of oak-hickory 
stands in the Northeast (1970 prices plus 80 percent)'? 


Change in 
Decade 


Change in decadal removals 
Increase in decadal 


Change in 


inventory at 
decadal growth 


beginning of decade 


Million cords Million cords 


VSB se eee en ee eee = ae Sh ff 
2 eens 2 A —10. 4 If 
GGL seean as Bie Bee 13. 4 35. 0 
Gl eloVee ace Tos lena 44, 4 — 49. 6 
OU nee eee rene —25. 0 59. 7 
Gch Sees 5 ai a | eee eran mre Lae 


treatment cost 


Volume Value 


Million dollars 


Million cords Million CHEE 


14.1 66 8. 
=e iy 120. 2 

4.0 BES OB Gl: ia. eal Rei: 
19.8 1 i es ee Mine 02 
63. 8 DAT Om Seema Ue ae Te 


u Including 12 intensified management opportunities on 
8.8 million acres that would return more than 5 percent on 
investments in intensified management. 


2 Sawtimber prices raised 75 percent of a 30 percent 
increase in lumber prices; and pulpwood prices raised $5 
per cord over 1970 levels. 
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TaBLe 95.—Net change in inventories, growth, and removals with intensified management of maple-beech — 
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stands in the Northeast (1970 prices) 


Change in 
Decade inventory at Change in 
beginning of decade} decadal growth 
Million cords Million cords 
DES) pnt pss ee (Paar opens ope 18 
7G lap = sae eee — 32.4 22. 1 
Sees 6. 0 25. 0 
Atheee eae e —18. 2 25. 7 
these ee se 22.8 13. 6 
Gthzs 422s 52255 Use Oe te yesce See re See ea eS | 


Change in decadal removals 
Increase in decadal 
treatment cost 


Volume Value 


Million cords Million dollars 


Million dollars 
251 74, 8 
—16.3 
50. 2 
—16. 3 


28. 6 


1 Includes 4 intensified management opportunities on 
5.7 million acres. 

2 With 1970 prices and costs. 

3 With a 30 percent increase in the base price of lumber 


those resulting from management intensification 
in oak-hickory stands. 

An estimated 5.7 million acres of maple-beech- 
birch in the region were identified as economically 
suitable for stand improvement treatments at an 
average cost of $21.20 per acre (table 95). With 
intensification, inventories at the beginning of the 
sixth decade would be almost 8 million cords 
greater than with current management, and values 
of the residual inventory would be $1.7 billion 
more than with current management. Growth 
would be over 100 million cords greater with 
intensified management than with current man- 
agement. Estimated increases in. removals with 
intensified management total 96.6 million cords 
over five decades, valued at $1.4 billion at 1970 
prices. 


AN EXAMPLE OF POTENTIALS FOR INTENSI- 
FIED FOREST MANAGEMENT IN THE NORTH 
CENTRAL REGION 


Detailed per acre evaluation of intensified man- 
agement opportunities were undertaken for three 
pilot areas: northeastern Wisconsin, southern 
Indiana and Illinois, and southern Missouri. These 
areas contain forest situations believed typical of 
the predominantly hardwood forests of this region. 
The case study areas collectively covered 11 
million acres, or 12 percent of the total area of 96 
million acres of commercial timberland in the 
region. 

Estimates of opportunities for intensified forest 
management presented below indicate that with a 
5 percent rate of return criterion, and 1970 price 
levels plus 30 percent, about 6.2 million acres in 
the region would be economically suitable for 


and allocation of 75 percent of the increase to stumpage, 
a $5 per cord increase in prices of pulpwood stumpage, 
and 1970 management costs. 


intensified silvicultural treatment. Increased 
harvests resulting from intensified management of 
these acres would total about 13.9 billion board 
feet of sawtimber, including 12.3 billion board 
feet of softwood, plus 4.4 billion cubic feet of 
pulpwood, over the next 50 years. 


Selection of Areas for Analysis of Treatments 


Inclusion of individual areas for detailed evalua- 
tion of potentials for intensification was based 
primarily upon current stocking, current species 
dominance, suitability for planting alternative 
species, site class, and size of area in the oppor- 
tunity class. 

Based upon these screening factors, a number of 
possible situations were excluded from analysis. 
Thus options on low sites were not considered, 
e.g., planting red pine on nonstocked forest land 
on site classes less than 50. Commercial thinning of 
pine plantations was excluded because of the 
Jimited area involved. Similarly, maple-beech- 
birch stands which already had desirable stocking 
levels ® were excluded from this evaluation. 

This screening process left for analysis areas 
where management intensification appeared likely 
to have major impacts upon timber supplies in 
the pilot areas and return more than 5 percent on 
treatment costs. These included: : 

(1) Situations having relatively high site 
productivity but poor or nonexistent stocking 
and apparently suitable for reforestation with 
softwoods such as red pine and white pine. These 
included both areas of idle cropland indicated 


8 Arbogast, Carl, Jr. Marking guides for northern hard- 
woods under the selection system. USDA Forest Serv., 
Lake States Forest Exp. Sta., Sta. Pap. 56, 20 p., illus. 
St. Paul, Minn. 1957. 
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by the USDA Conservation Needs Inventory and 
areas of nonstocked land in Wisconsin of site 
class 50 and better. These softwood planting 
situations all entailed a schedule of thinnings 
prior to fina] harvest. 

(2) Situations in northern hardwood stands on 
productive sites where stand characteristics in- 
dicated favorable responses to cull tree removal 
or improvement cutting, and a source of thinnings 
in poletimber and sawtimber stands. These were 
designed to adjust stocking to an ‘ideal’ of 87 
square feet per acre. 

(3) Site preparation for natural regeneration 
of aspen in recently harvested stands. 


Yields, Prices, and Costs 

Yields of natural forests to be expected with 
current management, as in other regions, were 
assumed to be represented by Forest Survey 
plot information. Yield estimates for more in- 
tensively managed stands were derived from 
Forest Survey plot information and _ published 
yield tables, or in the case of hardwood treat- 
ments from a growth simulator.° Documented 
yield information for both current and intensified 
management is scanty and had to be augmented 
by generous applications of judgment. No esti- 
mates were prepared regarding the net impact 
upon nentimber resources and uses. 

Stumpage prices were derived from reports of 
recent timber sales adjusted to approximate 
1970 price levels. Estimates of National Forest 
stumpage prices were used for shortleaf pine. 

A second set of stumpage prices employed in 
this analysis assumed timber product prices 
30 percent above 1970 levels, with an estimated 
75 percent of the increase in products prices 
assumed to go to stumpage. This roughly doubled 
most 1970 stumpage prices. 

Estimated treatment costs were based largely 
on Forest Service contract experience '° and special 
local studies. 

The estimates of yields, costs, and stumpage 
returns with current and intensified management 
of the selected situations were then evaluated to 
sort out those that promised to return more than 
5 percent on increased investments, both at 1970 
timber product prices and at 1970 prices plus 
30 percent. 

It is recognized that the forest situations selected 
for detailed study were not necessarily the only 
management intensification opportunities which 
would return 5 percent or more. Some may have 
been omitted in the screening process. Also, the 
input data used in this analysis are subject to 
considerable uncertainty. 


®Skog, K. E., and R. A. Leary. A computer simu- 
lator of northern hardwood forest stand growth and 
management. 

10 Row, Clark. Silvicultural service contract cost study; 
FY 1970. USDA Forest Serv., Econ. and Mark. Res., 
Washington, D.C., preliminary report. August 8, 1971. 


Regional Estimates of Management Opportunities at 


1970 Prices 


Once the evaluations of opportunities in the 
pilot areas were analyzed on a per-acre basis, 
results were generalized to the North Central 
Region on the basis of total estimated areas of 
each type of situation. This area expansion, 
although based on area stratifications such as 
shown in table 45 of Appendix I, involved con- 
siderable judgment. It was assumed that the yield, 
price, and cost estimates used in the analysis for 
pilot areas, and therefore present net worths at a 
5-percent discount rate, would apply across the 
entire region. These regionwide extrapolations also 
assumed that all areas meeting the 5-percent 
criterion would be available for intensification, 
rezardless of tract size or owner objectives. 

Plantations.—At 1970 prices and costs, about 
160 thousand acres of softwood planting in the 
next decade would yield 5-percent or more return 
on planting and thinning investments (table 96). 
Estimated costs of intensified management were 
estimated at $7.3 million, or $45.60 per acre. 

The softwood sawtimber harvest increases 
resulting from a 10-year program of accelerated 
planting would be minimal until the 4th decade 
when projected increases in available harvests 
reach 53 million board feet annually. In the 8th 
decade a single 10-year program would produce 
estimated final harvest increases of 567 million 
board feet annually. This would provide a harvest 
double the 1970 level of softwood sawtimber 
output of 539 million board feet from all owner- 
ships in the North Central Region. 

Site preparation.—Investments in site prepara- 
tion of aspen areas would return 5 percent on an 
estimated 654 thousand acres in the region at a 
cost of $3.4 million, or $5.20 per acre. The pulp- 
wood harvest increase due to this treatment was 
estimated at 130 million cubic feet per year in the 
5th decade. 

Stand improvement.—Improvement of northern 
hardwood stands would return 5 percent at 1970 
prices on an estimated 701 thousand acres at a 
cost of $9.1 million, or $13 per acre. The net effect 
upon hardwood sawtimber output would be small 
until the 6th decade when projected increases in 
harvests average 344 million board feet annually. 
This would be an increase of approximately 10 
percent above the 1970 regional output of hard- 
wood roundwood of 3.28 billion board feet. 


Regional Estimates of Opportunities at Higher Prices 

Under the assumption that future stumpage 
prices would be about double the 1970 level, the 
estimate of areas that could be treated with a 
criterion of 5 percent return on investment rose 
sharply from 1.5 million to 6.3 million acres (table 
97). Four additional softwood planting situations 
were added, including planting nonstocked forest 
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land and conversion of aspen-birch. Site prepara- 
tion and stand improvement areas also were 
expanded. 

Planting.—Softwood planting opportunities at 
the higher price level were estimated to cover 
nearly five times more area than with 1970 prices. 
Projected harvest increases due to intensification 
include over 1.0 billion board feet annually of soft- 
wood sawtimber by the fifth decade, and 6.3 billion 
board feet annually during the eighth decade, plus 
additional volumes of pulpwood size material. 

These estimated increases in softwood harvests 
over the next eight decades are 11 times greater 
with the higher price assumption than with 1970 
prices. However, estimated costs of the larger pro- 
gram with the higher price assumption are 30 times 
greater than the program included with 1970 
prices. 

Site preparation.—Aspen site preparation was 
estimated to be feasible on almost three times 
more area than with 1970 prices. Projected 
harvest increases totaled about 300 million cubic 
feet per year in the fifth decade. 

Marginal sites for such treatments as aspen site 
preparation proved to -be sensitive to stumpage 
price and treatment cost assumptions. Thus an 
increase of a dollar a cord in aspen stumpage 
prices had the effect of nearly doubling treatable 
areas. On the other hand, a rise in treatment costs 
from about $5 to $10 per acre would largely 
eliminate aspen site preparation at 1970 prices 
and a 5-percent discount rate. 

Stand improvement.—Estimates of increased 
harvests of hardwood sawtimber reach 525 million 
board feet annually by the sixth decade, or 56 
percent above increases estimated to be economi- 
cally possible with 1970 price levels. 


Limitations of Current Study 


Additional research wil] be necessary to refine 
these initial estimates of management opportuni- 
ties and reduce uncertainties. Projected increases 
in timber harvests due to treatment were estimated 
from limited growth and yield data based upon 
individual plot studies rather than large-scale 
treatments. Although yields were reduced to allow 
for this, the reduction factor used (generally about 
20 percent) was necessarily based on judgment. 
Prices and costs were available only from local 
sources and may not be applicable to all areas 
and ownerships in the region. Estimates of acres 
suitable for treatment also must be regarded as 
preliminary. 

In addition, rates of adoption of economically 
feasible treatments by various owner classes are 
unknown, and all the acres economically suitable 
for treatment are not likely to be treated. In 
addition to problems of financing forestry improve- 


ments, treatments such as site preparation or 
elimination of rough and rotten trees in northern 
hardwood stands may conflict with other objec- 
tives such as wildlife management. 

For this reason the estimates in this case study 
show considerably larger areas economically suit- 
able for treatment than were included in the 
national study described earlier; in that analysis 
acreages were reduced for such factors as size and 
location of tracts, availability of forestry labor and 
facilities, and willmgness of owners to respond to 
forestry assistance programs. 


AN EXAMPLE OF INTENSIFIED MANAGEMENT 
POTENTIALS IN WASHINGTON, OREGON, 
AND CALIFORNIA 


In this analysis economic potentials for intensi- 
fied management were analyzed for public owner- 
ships other than National Forests, for forest 
industry lands, and for other private lands in the 
States of Washington, Oregon, and California. 
These 3 classes of forest ownerships included some 
35.1 million acres of commercial timberland in 
1970, including 8.1 million acres in other public 
ownerships, 12.2 million acres in forest industry 
holdings, and 14.8 million acres in other private 
holdings. 

Timber harvests on these lands in 1970 
amounted to 16.6 billion board feet, or 65 percent 
of the total sawtimber output on the Pacific 
Coast. The “base’”’ projections of future timber 
harvests with 1970 levels of management, sum- 
marized in Chapter II, indicate a drop in pros- 
pective sawtimber harvests on these lands to 14.7 
billion board feet by 1980, and to 11.8 billion 
board feet by the year 2000. The estimates devel- 
oped in this study indicate that with higher timber 
prices substantial increases in these harvests 
would be economically feasible. 


Area Classification 


Forest types considered in this analysis included: 
(1) Douglas-fir, western hemlock, and Sitka spruce 
in western Oregon and Washington and northwest 
California, (2) ponderosa pine in eastern Oregon 
and Washington and the interior of California, 
and (3) lodgepole pine in eastern Washington, 
Oregon, and California. It was not considered 
possible to make a reasonable analysis of oppor- 
tunities for management intensification in other 
types because of absence of yield tables or limited 
acreages of conditions suitable for management 
intensification. 

Westside conifer stands were first stratified in 
terms of site productivity classes, stand age, 
stocking, and numbers of trees per acre. 

In order for westside conifer stands to be con- 
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sidered suitable for treatment they had to meet 
certain requirements as follows: 


Treatment Stand age Stocking Trees 
per acre 
Commercial thin- 35-75 Morethan 70 ~~ ------ 
ning percent 
Precommercial thin- 15-25 More than 30 450 
ning percent 
Fertilization _-_----- Stands qualifying for precommercial 


or commercial thinning 


For ponderosa pine and lodgepole pine stands, 
the area classification shown in table 48 of Ap- 
pendix I was evaluated on a judgment basis to 
determine areas most suitable for management. 


Management Practices Considered 


For each of the areas selected as indicated 
above, management regimes were evaluated to 
determine practices and areas that would produce 
at least 5 percent return on investments in 
intensified management. These included: 


1. Westside conifer stands 

a. Commercial thinning of stands at ages 
30 through 70 

b. Precommercial thinning of 15-year-old 
stands, followed by commercial thinning 

c. Fertilization and commercial thinning 
of stands of ages 30 through 70 

d. Precommercial thinning of 15-year-old 
stands, followed with fertilization and 
commercial thinning 


e. Conversion of hardwood stands _ to 
Douglas-fir 

f. Planting of nonstocked areas following 
harvest 


g. Planting of nonstocked areas with genet- 
ically superior stock following harvest 


2. Ponderosa pine 
a. Commercial thinnings of small sawtimber 
stands 
b. Precommercial thinnings of 15-year-old 
and stagnated stands, followed with com- 
mercial thinnings 
3. Lodgepole pine 
a. Precommercial thinning of 15-year-old 
stands and stagnated stands, followed 
with commercial thinnings. 


In some cases current management was limited 
to protection from fire, insects, and disease. In 
other cases significant areas were already being 
treated according to these management prescrip- 
tions. These acres already being treated were sub- 
tracted in estimating areas available for manage- 
ment intensification. 


Yield Assumptions 


The yield estimates used in this analysis in- 
cluded data for expected harvests with 1970 levels 
of management, and increases in harvests possible 
with intensified management. These yield esti- 


mates were based upon available yield tables and 
judgments of timber management research spe- 
cialists. Allowances were made for anticipated 
impacts of insects and diseases in both managed 
and unmanaged stands. Estimated yields of west- 
side conifers also were reduced to reflect discon- 
tinuities in forest cover that exist within the com- 
mercial forest land area. This reduction was 
assumed to be 15 percent for all sites and areas. 


Increases in future harvests were determined by 
subtracting per-acre yields with ongoing programs 
from per-acre yields with intensified management 
and multiplying the increase by the appropriate 
number of acres. For public owners it was also 
assumed that allowable cut procedures will result 
in scheduling harvests in approximate line with 
increases in growth. This allowable cut effect was 
used to portray harvest increases but was not 
considered in calculating rate of return. The 
harvest available from individual treated acres 
was used in rate of return calculations. 


Cost Assumptions 


Costs of intensified management as of 1970 were 
derived from a number of public and private 
sources in the Pacific Northwest. Assumed per-acre 
costs averaged as follows: 


conifers following 


a. Planting westside 
harvest—$35 

b. Precommercial thinning—$50 

c. Commercial thinning (netted out of price) 

d. Fertilization—$22 

e. Site preparation for conversion of hardwood 
stands less than 45 years of age—340 


Price Assumptions 


Two price assumptions were used in evaluation 
of the increased yields obtainable with intensified 
management—one based on National Forest 
timber sales in 1970, with the second assuming a 
steady rise to 2020 at a compound rate of 1.5 per- 
cent annually in product prices, with 75 percent 
of the increase going to stumpage. Data in terms of 
Scribner log scale, primarily for old-growth timber, 
were converted to prices for second-growth timber 
in terms of International \-inch log rule. This 


resulted in the following prices: 
1970 prices 2020 prices 
per MBF per MBF 


Westside conifer harvest cuts_-------- $23.20 $97. 50 
Westside conifer thinnings------------ 17. 90 92. 50 
Ponderosa pines sae ee eee ee eee 17. 00 91. 60 

4, 40 53. 50 


Rodgepoleipines2=2 25. 2224-2242 =—=— 


Economic Analysis 


The estimates of yields, values, and costs 
developed for selected areas where management 
intensification appeared most promising were 
used in developing estimates of areas that would 
yield at least a 5-percent rate of return on mar- 
ginal costs of intensification at both 1970 prices 
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and the specified price increases. These calcu- 
lations were on a ‘‘before taxes” basis. They were 
also made with consideration given to the timing 
of costs and yields for specific stands. Conse- 
quently, factors such as the need to sustain a 
given flow of timber harvest from an entire 
forest were not included. 


Intensification Potentials With 1970 Prices 


Under this price assumption the following 
practices promised to return more than 5 percent 
on increased expenditures for timber manage- 
ment in westside conifer areas. The acreages are 
for opportunities in addition to those assumed 
in the current trends of management: 


a. Planting on high sites. This involved a 
total of 481,000 acres for the first decade. 

b. Precommercial thinning followed by com- 
mercial thinning on medium and high sites, 
with short rotations of less than 50 years. 
This involved a total of 6,000 acres. 

c. Commercial thinning in virtually all situa- 
tions. This involved an estimated 166,000 
acres. 

d. Fertilization in stands to be thinned and 
given final harvest within 20 years. This 
involved an estimated 115,000 acres. (All 
but 23,000 of these acres are included in the 
166,000 acres reported above in item c.) 

e. Investments to develop and use genetically 
supelior stock. This appeared justified only 
on high site lands managed under short 
rotations. 


In eastside ponderosa pine stands commercial 
thinning of stands approximately 55 years old 
and having sufficient volume to support commer- 
cial operations also was found to be feasible." 
However, judgment of local foresters indicated 
that only about 5 percent of the stands in the 
eastside ponderosa pine region reach this con- 
dition naturally. This would represent about 
183 thousand acres in the ponderosa pine region 
of Oregon, Washington, and interior California. 

Increases in timber cut from intensified practices 
that passed the 5 percent “investment screen” 
with 1970 prices are shown in table 98. On the 
three classes of ownerships studied in this analysis 
for the Pacific Coast States, increases in harvests 
resulting from increased investments, assuming 
1970 prices, averaged only about 1 percent for 
the first three decades, and 3 percent for the 
fourth and fifth decades. In decade six—beyond 
the projection period of this study—a jump in 
the harvest would occur as stands that were 


11 See also: Sassaman, R. W., J. W. Barrett, and J. G. 
Smith. Economics of thinning stagnated ponderosa pine 
sapling stands in the pine-grass areas of central Wash- 
or ae USDA Forest Serv. Res. Pap. PNW-144, 17p. 
1972. 


planted in decade one became available for 
harvest. However, the increased cut would drop 
off again unless a succession of management 
programs were continued. 

This modest showing is a result of a combina- 
tion of factors. With 1970 prices there were not 
many practices with substantial growth increases 
that passed the 5 percent screen. For those prac- 
tices that did pass there were relatively few acres 
in appropriate age—stocking classes that were 
susceptible to treatment. And finally, the invest- 
ments involved in 1970 levels of management, 
which had to be subtracted from a total program 
of intensification, already account for a significant 
portion of the feasible economic opportunities. 


Management Potentials with Rising Prices 


With the higher prices for timber products 
specified earlier, additional practices that would 
pass a 5 percent investment screen in westside 
conifer stands included: (a) planting of all sites, 
with general use of genetic stock, except on low 
sites with long rotations (85 years)—a total of 
1,287,000 acres, and (b) conversion to softwoods of 
mature hardwood stands of more than 45 years of 
age on medium sites, and conversion of all hard- 
wood stands on high sites—1,384,000 acres. 

In eastside types (a) precommercial thinning 
of ponderosa pine on all sites, and (b) precom- 
mercial thinning of lodgepole pine on the higher 
sites also passed the 5 percent investment screen. 

Even with the assumption of increasing prices, 
the potential rise in total timber harvests from the 
ownerships studied with intensification of the most 
promising management opportunities would still 
be modest, i.e., 3 to 4 percent during the first three 
decades. However, projected harvest increases in 
decades four and five reach 15 percent, and in 
decade six 40 percent more than anticipated with 
1970 management levels. With a single 10-year 
program, increases in harvests after decade six 
would drop to a level roughly comparable to that 
achieved in the first three decades. The major 
part of the increase—70 percent—would come 
from forest industry lands and 78 percent would 
be in the Douglas-fir region (table 98). 

The investment costs of planting and other 
measures indicated in this example of intensified 
management are estimated at $168 million as 
shown in table 98, an average of $50 per acre. 

It appears from this analysis that the only 
investment practices on these ownerships 
that would have a substantial impact on timber 
supplies in the Pacific Coast States within 50 
years are planting of nonstocked areas and con- 
version of hardwoods to conifer stands on private 
lands where short rotations are assumed. These 
practices would be justified with a 5 percent cost 
of capital only with substantial price increases 
over 1970 levels. : 
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TapLE 98.—Costs and responses to intensified forest management in Washington, Oregon, and California * 


Change in annual harvest 
Item Area Cost |__— 
First Second Third Fourth Fifth Sixth Seventh | Eighth Ninth 
ASSUMING 1970 PRICE 
LEVELS , ; eS d ; : 
Thousand | Million | Million | Million | Million | Million | Million | M illion | Million | Million | Million 
Douglas-fir region: acres dollars bd. ft.? bd, ft.2 od. ft.? bd. ft.2 bd. ft.2 bd. ft.? bd. ft.2 bd. ft.2 bd. ft.? 
Other public 183 5.2 41.2 41.2 35.9 32.2 27.1 21.7 19.9 LON Ol eee eee 
Forest industry - - -- 351 1 Bi ee seoacos| Gasbecacos soacobsees 189. 5 224, 6 491.4 21.9 87.7 112.1 
Otheriprivatene eet eens 80 3.4 16.3 13.7 3.8 1.1 21.6 49.1 11.9 47.5 60. 8 
MNotaloseree sees snes sen e oso 614 20. 8 57.5 54. 9 39.7 222.8 273. 3 562. 2 53.7 155.1 172.9 
California: 
Other public 5 1 5 3 6 ee eecee aa BeeCOH Hane) eccomencas eeccoreaan pocescrters| loamcc es 
Forest industry - - ---- 80 2.0 7.3 11.4 5.8 36. 5 23.4 80. 6 2.1 8.3 10.6 
Otheriprivatessecsss see ss--=s=-s-=— 53 (3) 16.3 25. 7 13.1 12.3 29. 7 1.3 9 3.6 4.5 
Motaleseese ae esse eee ese 138 2.2 24,1 37. 4 19.1 48.8 53. 1 81.9 3.0 11.9 15.1 
Ponderosa pine region: 
Othertpubll chee ene OW} | eaSanecose 4.2 4.2 4,2 
Forest industry z Soleeme coe e 9.6 15,1 tet 
Otheriprivatesee--2-s-----=---====-— 49) Sac se sece 14.0 22, 2 11.3 
MT otaleeesese eee ee oe eeatoenes NO) ecescbases 27.8 41.5 23. 2 
Pacific Coast States: 
Other public === - === 212 5.3 45.9 45.7 40. 3 36. 4 27.1 21.7 19.9 190 ON |Peees ones 
Forest industry - ----- 4 464 14.3 16.9 26.5 13.5 232. 9 230. 5 572.0 24.0 96. 0 122.7 
Otherjprivatemace------ =) - ee ee 182 3.4 46.6 61.6 28. 2 23. 4 25. 2 50. 4 12.8 51.1 65.3 
Rota leet ees Sonne oe en ee 859 23.0 109. 4 133. 8 82.0 292. 7 282. 8 644, 1 56. 7 167.0 188.0 
ASSUMING RISING PRICE 
LEVELS 4 
Douglas-fir region: 
Otherpubliciesse sen. one seein 535 38.9 349. 9 349.9 344. 6 338. 4 320.0 300. 2 298. 4 205NO | Sseceaaees 
orestiindustry=---2----- eee 1, 098 TE. Oy eaGectc css She Seeses| aoacas ses 493. 6 704. 2 1, 900. 8 34. 0 139.7 177.6 
Othersprivatesecses-- ee ae eee 717 48.5 38.1 —4,8 Leth 328. 3 437.6 1, 542.8 22. 4 92.9 117.6 
Total teee eee seen ce see 2, 350 139. 3 388. 0 345.1 352. 3 1, 160. 3 1,461.8 | 3,743.8 354. 8 568. 5 295. 2 
California: 
Other public_._.-.........----------- 32 1.3 18.0 18.0 17.9 Lei) 17.4 17.4 17.4 17.4 17.4 
Forest industry =< /-2.------------:- 406 14.3 7.3 11.4 5.8 163.1 210.5 538. 9 5.9 13.0 32.3 
Othersprivatoeenseecuree eee ces 289 13.0 16.3 25.7 13.1 106. 9 126. 6 474.6 12 8.1 41.6 
MNotales: sjesss sete seceeeosetooaes 727 28. 6 41.6 55.1 36.8 287. 7 354. 5 1, 030. 9 30. 5 38.5 91.3 
Ponderosa pine region: 
Otheripublictsse we seat ees =- === 4S} peecneeaee 9.0 9.0 9.0 9.0 4.7 4.7 4.7 4.7 |---------- 
Forest industry _-.......-.---------- PEs |S sae 9.6 5.1 Wiad 17.6 —2.6 15.4 14.6 2.8 87.9 
Othersprivatose esse eee enna 144 Sees 14.0 2.3 11.3 26.0 —5.4 23.7 25. 2 3.3 105. 2 
Tota] eee AE ee ean ao 2980 seen een 32. 6 46. 4 28.0 52.6 —3.3 43.8 44.5 10.8 193. 1 
Pacific Coast States: 
Otheripubli cM rea tee saree cca 610 40. 2 376.9 376.9 871.5 365.1 342.1 322. 3 320. 5 318. 0 17.4 
Forest industry B Sean cosoSncoobacedas) 1,615 66. 2 16.9 26.5 13.5 674. 3 912. 1 2, 455. 1 54.5 155. 5 297.8 
Other privates. —-- 25-2252. 5-2------- 1,150 61.6 68. 4 43.2 32.1 461. 2 558. 8 2, 041.1 54. 8 104.3 264. 4 
Totalits:2aele es eee eee esse 2 3, 375 168. 0 462. 2 446. 6 417.1 | 1,500.6 | 1,813.0] 4,818.5 429. 8 577.8 579. 6 


1 Includes intensified management opportunities returning 5 percent or 
more on forest industry, farm and miscellaneous, and public lands other than 
National Forests. 


POTENTIAL INCREASES IN TIMBER SUPPLY 
FROM IMPROVED UTILIZATION 


In addition to increased timber output from 
cultural» measures as illustrated above, there 
appear to be substantial opportunities for extend- 
ing timber supplies by improvements in timber 
utilization. 


Assumed Improvements in Utilization in Base Pro- 
jections 


As indicated in Chapters I and II, substantial 
progress has been made in improving utilization of 


2 International 14-inch rule. 
3 Less than 0.1 million. 
4 Assumes stumpage prices rising 1.5 percent annually. 


timber on logging operations and in the processing 
of timber products. Nevertheless, in 1970—a 
rather poor year for the timber industries—nearly 
1 billion cubic feet of plant residues was burned or 
discarded. On logging operations an additional 1.6 
billion cubic feet of logging residues from growing 
stock, plus sizable volumes of limbs and other 
material from cull and dead trees, was left in the 
woods unutilized. Residual rough and rotten trees 
passed by in logging also represented a major 
potential source of fiber. Unsalvaged mortality of 
widely scattered trees lost to fire and other des- 
tructive agents totaled an estimated additional 4.2 


billion cubic feet. 
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With higher prices and strong markets in 
1971-72, volumes of residues are estimated to have 
declined somewhat. Also, it has been estimated in 
Chapter V that prospective expansion of the pulp 
and particleboard industries will lead in a rela- 
tively few years to essentially complete utilization 
of coarse plant residues and much of the fine plant 
residues produced. It was also estimated in 
Chapter II that with rising timber prices much of 
the roundwood now left on Jogging opera‘ions 
would also be utilized in future years primarily 
for woodpulp. Salvage of dead timber for both 
solid wood and fiber products is also expected to 
increase with higher prices and expansion of forest 
road systems. 

Similar technical progress also was assumed in 
converting projected product demands to round- 
wood requirements in Chapter V. In the produc- 
tion of lumber, for example, it was estimated that 
with 1970 levels of research and development, 
prospective improvements in technology in the 
lumber industry would lead to increases in product 
output from a given volume of roundwood of 2 to 
4 percent per decade. This would be in addition to 
the assumed 5 percent increase in recovery result- 
ing from adoption in 1970 of new standards for 
softwood lumber. Increases in product recovery 
from such developments could be expected to 
increase stumpage values and the attractiveness of 
forestry investments, as well as extend timber 
supplies. 

In addition to these developments in processing 
timber products, other technological changes were 
considered in Chapter V in estimating demands 
for lumber and other end products, such as in- 
creased efficiency in the use of timber products 
in construction, and use of plastics in lieu of lum- 
ber in the manufacture of furniture. 


Additional Opportunities for Improved Utilization 


There are nevertheless many additional oppor- 
tunities for extending timber supplies beyond those 
assumed—particularly with increased relative 
prices of timber products. In the forest these 
include further increases in use of logging residues, 
use of wood fiber from nongrowing stock sources, 
and more complete salvage of mortality than is 
in prospect with 1970 management levels. In the 
mills these include greater use of modern equip- 
ment to increase output of lumber and other timber 
products from available log supplies. Further 
improvements are also possible in the use of wood 
products in construction and other end _ uses. 

These possibilities for extending timber supplies 
might be captured by a combination of accelerated 
research and development efforts to gain new 
knowledge, increased efforts to inform possible 
users and to test new discoveries, subsequent 
industrial investments in plant and equipment, 
and in some cases changes in marketing practices 
in the forest industries. 


The timing and extent of such further increases 
in timber utilization will of course depend on such 
factors as the rate of expansion of research and 
development, prospective rates of return from 
application of new technology, and the ability and 
willingness of forest industries to invest the 
required capital. In contrast to measures to in- 
crease timber growth which take considerable time 
to fully pay off, improved utilization of timber on 
areas currently harvested and in processing plants 
could have immediate as well as long-run results 
in extending timber supplies. 

These potentials for further improvement of 
timber utilization may be illustrated by the 
following examples: 

1. Timber sale practices, particularly on public 
lands, could be further modified to obtain more 
complete use of wood materials now wasted. 

2. Research and development of methods of log 
extraction that will permit less road construction 
and minimize adverse environmental impacts 
could make timber management feasible on areas 
where timber harvesting is now uneconomic or 
unacceptable. Major advances are considered 
possible in use of aerial systems of logging, includ- 
ing use of cables, balloons, and helicopters, and in 
development of roads suitable for thinning 
operations. 

3. Accelerated development and adoption of 
new processing technology in lumber and ply- 
wood manufacture could have the effect of ex- 
tending available timber supplies. Much addi- 
tional progress appears possible in adoption of 
thin kerf saws to increase lumber yields, for 
example, and in reducing or eliminating errors of 
judgment in cutting logs for maximum yield and 
optimum grade recovery. Lumber might also be 
sawed with greater precision and smoother sur- 
faces and used “rough sawn” as is the custom in 
some foreign countries. Improved equipment for 
more accurate grading of structural lumber also 
could make possible greater efficiency in use of 
wood in construction. 

4. Substitution of hardwoods for softwoods in 
construction, pulp, and possibly other uses would 
also help extend available softwood timber 
supplies. 

5. Development of particleboards from residues 
or underutilized roundwood could serve in lieu 
of softwood plywood in various uses. Particle- 
board is now being produced in limited quantities 
for construction uses and current research indi- 
cates that various types of board could be made 
from a wide variety of materials of both softwood 
and hardwood species.” : 

6. In the pulp and paper industry continued 
development of higher yielding pulping processes 


12 Heebink, B. G., and Ray Dominick. Forest residues: 
A future source of particleboard? Wood & Wood Prod. 
76 (11) :26-28. 1971. 
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could lead to reduced wood use and a broadening 
of the resource base for pulping. Greater use of 
waste paper and board beyond that assumed in 
Chapter V may be possible through improved 
technology and/or changes in economic conditions 
or programs to increase consumer acceptance of 
paper with significant proportions of recycled 
fibers. Development and adoption of efficient 
methods of whole-tree harvesting and bark-chip 
separation also could greatly expand the raw 
material base for pulpwood, and thus improve 
the supply situation for other timber products. 

7. Improved construction designs for housing 
and other structures, and the development and 
adoption of improved construction methods, 
could aid in conserving wood materials and re- 
ducing costs of end products. These might in- 
clude stress skin panel construction systems, 
for example, or other improvements in design 
of structures or components. Many wooden 
structures are overdesigned and use more wood 
than necessary because of tradition, building 
codes, inadequate grading, or lack of knowledge. 
It is estimated that use of more efficient construc- 
tion methods in residential building, for example, 
could reduce wood use as much as 10 to 20 percent 
with no significant sacrifice of performance. Also, 
increased use of wood preservative treatments in 
some construction uses would extend wood 
supplies. 

8. Expansion of technical assistance to provide 
advice on adoption of new technology is also an 
important phase of accelerated efforts to improve 
timber utilization. Many examples can be found 
of poor log bucking practices, for example, or 
inefficiencies in lumber sawing and drying. Im- 
plementation of new technical discoveries is often 
a slow process, in part because of the slow spread 
of knowledge of new technology throughout 
producing industries. 

It is of course difficult to quantify the costs, 
timing, and benefits of accelerated efforts to 
develop and apply new technology. Some pro- 
grams, such as adoption of improved technology 
in lumber manufacture, could result in prompt 


increases in supply of wood products. Some other 
efforts are likely to require more time for ac- 
ceptance and investment of capital in new plants. 
In any case it is apparent that there are many 
opportunities for extending available timber sup- 
plies by improved utilization over and above 
prospective trends. 


PROJECTION ALTERNATIVES 


The examples of timber management and utili- 
zation alternatives presented in this chapter 
should be regarded as preliminary. The major 
objective of these initial studies was to develop 
procedures that might be used in evaluating 
alternatives on given forest properties or in local 
regions, and provide some general indication of the 
costs and benefits of intensifying forestry practices. 
Much additional work will be required to improve 
estimates of yield responses to forest management 
and the costs and values of increasing outputs of 
timber and related goods and services. 

In addition to the illustrations cited, many 
opportunities for intensification of management 
undoubtedly exist on lands of the forest industries 
and on public ownerships other than National 
Forests. New technology such as fertilization 
also represents potentials that were not speci- 
fically included at this time. 

Use of criteria other than the specific economic 
conditions assumed in this analysis also could 
warrant much larger forestry efforts than 
indicated. Higher relative prices of timber products 
than assumed herein could have the effect of sub- 
stantially increasing areas economically suitable 
for intensification. 

The acceptance of lower rates of return would 
have similar effects. The rates of return used in 
the above analysis are measured in constant 
dollars. If inflation continues, the rates of return 
measured in current dollars would be substantially 
higher. For example, if inflation continues at the 
rate prevailing in the past couple of decades a 
5-percent return in constant dollars would repre- 
sent an 8- or 9-percent return in current dollars. 


CHAPTER IV 
AVAILABILITY OF WORLD TIMBER RESOURCES 


This chapter presents information on recent 
trends in U.S. imports and exports of timber 
products together with an appraisal of the timber 
demand and supply situation in the major im- 
porate and exporting countries or regions of the 
world. 

This appraisal, along with the anaylsis of the 
domestic timber situation contained in other 
chapters of this report, provides the basis for the 
projections of timber product imports and ex- 
ports summarized at the end of this chapter and 
shown in detail in Chapter V. In view of the 
projected growth in demand for timber products 
in the United States, and the economic and en- 
vironmental constraints on increasing domestic 
timber supplies, potentials for future timber 
imports and exports are matters of major signifi- 
cance in evaluating the U.S. timber situation. 


TRENDS IN U.S. IMPORTS OF TIMBER PRODUCTS 


As consumption of industrial timber products 
has risen to higher levels in the United States, this 
country has purchased increasing amounts of 
lumber, newsprint, woodpulp, plywood, and other 
products from other parts of the world. In 1972, 
U.S. imports of timber products reached an all- 
time high of 2.9 billion cubic feet, roundwood 
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equivalent.! This was nearly two times the level 
of 1950 (fig. 47 and Append. IV, table 1). Timber 
imports in 1972 represented one-fifth of the total 
supply of timber products available to the United 
States. 

The value of imports of timber products has 
also climbed rapidly, reaching $3.6 billion in 1972, 
or nearly double the value of exports (table 99). 
This represented about 6.5 percent of the 
value of all U.S. imports of merchandise. 


Lumber.—Prior to 1941 the United States was a 
net lumber exporter but since then lumber imports 
have climbed steadily and rapidly. Between 1950 
and 1972 lumber imports rose from 0.5 billion cubic 
feet (3.4 billion board feet) to 1.5 billion cubic 
feet (9.4 billion board feet) (fig. 47 and Append. 
IV, table 2)—a rise that accounted for over half 
of the total growth in imports during this period. 


1 “Roundwood equivalent’? represents the volume of 
logs or other round products required to produce woodpulp, 
paper, plywood, or other processed materials. It is rec- 
ognized that portions of imports and exports of products 
such as woodpulp are produced from plant residues and 
thus do not actually represent roundwood production in 
addition to the logs used primarily for lumber or plywood. 
Figures for roundwood equivalent are used to indicate 
relative volumes of processed products. 
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Imports and exports of forest products 
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(roundwood equivalent) 
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Figure 47 


Nearly all of the growth in lumber imports has 
been composed of softwoods from Canada, chiefly 
from British Columbia. Hardwood lumber imports, 
mostly from the tropical regions of the world and 
Canada, have fluctuated between 0.2 and 0.4 
billion board feet per year during the past couple 
of decades. 

Pulp products—Imports of woodpulp, news- 
print, and other grades of paper and board have 
also increased since 1950. In earlier years much 
of the imported pulp and paper came from Scan- 
dinavia but recently by far the largest part of 
these imports have originated in Canada (Append. 
V, tables 29 and 33). 

About 7 percent of the imports of pulp products 
in 1972 was composed of round pulpwood and 
chips (Append. IV, table 3). In the past two 
decades, volumes of pulpwood imports have 
fluctuated between 1.0 and 2.5 million cords. 
Most pulpwood imports have come from Canada, 
although some imports have originated in the 
Bahamas in recent years. 

Plywood and veneer—Although not large in 
terms of cubic volume, hardwood plywood and 
veneer imports have shown very rapid growth since 
1950, rising from 5 million to over 200 million cubic 
feet, roundwood equivalent (Append. IV, tables 1, 
4, and 5). Over nine-tenths of these imports have 
come from Korea, Taiwan, Japan, and the Philip- 
pines. Most of the timber used in the manufacture 
of these products, however, has originated in 
tropical hardwood forests in the Philippines, 
Malaysia, and Indonesia. 

Other—Small volumes of logs, softwood ply- 
wood, particleboard, and miscellaneous roundwood 
products such as posts and poles also have been 
imported. Most of these imports have been cross- 
border trade with Canada. 


The rise in imports of timber products over the 
past three decades is attributed to: 


@ rising consumption of industrial 
products in the United States, 

@ a tightening domestic timber supply situation 
and economic development of timber resources 
in Canada and the Western Pacific Area, 

@ effective marketing efforts by timber pro- 
ducers in exporting countries. 


TRENDS IN U.S. EXPORTS OF TIMBER PRODUCTS 


Exports of timber products in recent years have 
followed about the same upward trend as imports, 
rising from 0.1 billion cubic feet in 1950 to 1.3 
billion in 1972 (fig. 47, and Append. IV, table 6). 

Value of timber exports also climbed sharply to 
$2.0 billion in 1972, or about 4.2 percent of the 
total volume of all U.S. merchandise exports in 
that year (table 99). 

Lumber.—Exports of lumber, chiefly softwoods, 
have roughly tripled since the early 1950’s, rising 
from 0.1 billion cubic feet roundwood equivalent 
(0.5 billion board feet) to 0.2 billion cubic feet in 
1972 (1.5 billion board feet) (Append. IV, table 7). 
Most of the increased shipments in recent years 
have gone to Japan, with smaller amounts to 
Europe, Latin America, and other countries. 

Pulp products—Exports of pulp products also 
increased rapidly in the 1950-72 period moving up 
from less than 0.1 to 0.6 billion cubic feet, round- 
wood equivalent. Western Europe has taken sub- 
stantial amounts of pulp and liner board, for 
example, while large quantities of woodpulp have 
been shipped to the Far East, largely to Japan 
(Append. V, tables 28 and 32). 

Pulp chips produced from slabs and other 
residues of primary timber processing have made 
up a growing part of the shipments of pulp 
products to Japan since the mid-1960’s (Append. 
IV, table 8). In 1972, some 2.5 million tons of chips 
(142 million cubic feet roundwood equivalent) 
were exported to Japan from the Pacific Coast. 
Small volumes of round pulpwood were exported 
to Canada. 

Logs.—Exports of logs have also increased 
rapidly since the late 1950’s to about 0.5 billion 
cubic feet in 1972 (3.1 billion board feet local log 
scale or roughly 4.1 billion board feet lumber tally). 
By far the largest part of these exports consisted 
of softwood logs (3.0 billion board feet), with 
nearly 90 percent of these going to Japan 
(Append. IV, tables 9 and 10). Log exports to 
Canada also have increased to a little over a half 
billion board feet in 1972. 

Other.—Exports of items such as plywood and 
veneer, poles, piling, etc., have grown, but the 
volumes involved have represented a very small 
part of the harvest of roundwood from U.S. 


forests. 


timber 
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TaBLE 99.—IJmports and exports of timber products, volume and value, 1972 


Imports ! Exports ! 
Item Unit of measure 
Volume Value Volume Value 
Million Million 
Logs: dollars dollars 
Noltwoods-2 2 2ns soa see eee enosesese Million board feet___---- 11.3 7 | 8,049.4 392. 5 
ardwo0dsS2.2222Uecccetsees eee ccde eee Ost seus fhe eee me 28. 0 3. 4 93.9 42.1 
Totalet< 2iste at ouse osaee eee alae ee dc. cscs a eee 39. 3 4.1 3, 143. 3 434. 5 
Lumber: er 
DOrwWOOGS-Jceceu eden se te et ose eee | Seas (6 (0) eee be A 8, 976. 9 1, 010. 0 Tlii3a2 201. 9 
Hand woods<-222 2s... 2. 22 5a eee Ue Se dO22222esscneeo Se 445, 2 88. 8 249. 7 72.6 
Railroddstiéssf2 2.222 ce 4252224202 esses OMe Sees ee 7.9 8 29. 2 5. 0 
Totaleseee ah oe OR er el dost. GS Pe ee 9, 430. 1 1, 099. 5 1, 452. 1 279. 5 
Veneer: 
DOltwOOdSo. 35 225222 S25 see eae eee Million square feet__-_-_-_- 365. 4 5. 8 287. 4 9. 2 
Hard wo0dSSs. 22525260 enep eee eea ont S eos (0) 2 en ee ee 2, 786. 0 63. 7 204. 3 12.7 
Total’ 2.252526 65 See as oe Se doses) Jo 4 see ae 3, 151. 4 69. 4 491.8 21.9 
Plywood: 
SOlWOOdS!2. ees oceae cease meee ee. ae Saas (6 Kole eee eae ee ee 5.9 =D 220. 4 31.5 
Hardwoods_____--------- 6 ets cer ANS ll eae ee Ose ae eee ee 6, 427. 3 336. 9 30. 7 5. 3 
Total aus joeceet Soe ss eee alee ee ce a 6, 433. 2 337. 3 251.1 36. 9 
Pulpwood: 
VOUT Cees eee a ee ee eee eee Thousand cords______-_- 307 10.0 142 3.3 
Chips sesso eee eee eons (eRe ene sree ere vs 699 10. 4 1, 825 5% 
Do tall eee eee ee er | eee COeke pe Ses Se Sees 1, 005 20. 4 1, 966 60. 4 
Woodpulp.__---------------------------- Thousand tons_._---_--- 3,728 | 494.2] 2, 253 357. 7 
Paper and board: ae =] 
IN@WSPrilnt. 252 ace secon ose se as eccceceeeleoeee 0 (a |e eee Beare ae Aw 7, 101 1, 056. 1 145 20. 4 
Other paper and board________.._.______]____- (s (0 eae ede eR ci 893 125. 6 2, 856 570. 6 
Paper and board products____----------_]____- doses ten ee 39 32. 8 167 135. 4 
il Bo 2) (ee ee a eee ees ne ae ee SE ee UN doss22 3250 So eee 8, 033 1, 214. 6 3, 168 726. 4 
Other wood products 2._------------------|----- Boe bytes en asnett, ae ee 367.2... sees Tno0N4 
Total, all timber products......-.---|.--.--------------------|---------- 3,606.8 |ies seeess opoa7as 


1 Data may not add to totals because of rounding. 

2 Includes poles and piling, fuelwood, particleboard, 
wood charcoal, cork, wastepaper, wood containers, wood 
doors, and other miscellaneous products. Does not include 
wood furniture nor printed materials. 


The recent rise in exports of timber products 
from the United States is attributed to: 


@rapid growth in world timber demands, 
particularly in Japan and Western Europe, 

@ availability of high-quality kraft pulp and 
liner board from the southern United States, 
and high-grade lumber, softwood logs, and 
chips from the Pacific Northwest, 

@ a special situation in Alaska favoring pulp 
and lumber exports to Japan. 


Sources: U.S. Department of Commerce, Bureau of the 
Census. U.S. imports, commodity by country, December 1972. 
FT 135; and U.S. exports, commodity by country, December 
1972. FT 410. Supt. of Documents, U.S. Government 
Printing Office, Washington, D.C. 


IN U.S. NET IMPORTS OF TIMBER 
PRODUCTS 


During the first five decades of this century the 
United States gradually changed from a net 
exporting country to a net importer (fig. 48). By 
1950, the United States was dependent on foreign 
sources for about a tenth of all timber products 
consumed, 


Between 1950 and 1970, net imports remained 
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U.S. timber import - export balances 
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Figure 48 


at about 1.3 billion cubic feet a year, but in 1972 
net imports reached a new peak of 1.6 billion 
cubic feet (Append. IV, table 11). This repre- 
sented about 11 percent of the timber products 
consumed in the United States. 


The balance of trade in timber products 
measured in dollars has been very similar to bal- 
ances of physical volumes (table 99). In most 
recent years values of imports exceeded values of 
exports by about $1 billion a year. 


Lumber.—Net imports of lumber amounted 
to 8 billion board feet in 1972, or 1.2 billion 
cubic feet roundwood equivalent. This repre- 
sented 17 percent of the lumber consumed in 
the United States—a figure materially above 
1950 when net imports accounted for only 7 
percent of U.S. lumber use. 


Pulp products—Net imports of pulp products 
in 1972 totaled about 0.6 billion cubic feet, 
roundwood equivalent—about a third below the 
early 1950’s. Net imports as a proportion of 
U.S. consumption of pulp products also showed 
a sharp decline from 387 percent of total con- 
sumption in 1950 to 15 percent in 1972. 


Plywood and veneer.—Net imports of plywood 
and veneer in 1972 amounted to 0.2 billion cubic 
feet, roundwood equivalent—or 16 percent of 
total U.S. plywood and veneer consumption. 
Imports accounted for about 62 percent of the 
hardwood plywood and veneer consumed, but 
only a negligible part of softwood plywood con- 
sumption. 

Logs.—In the early 1950’s there was a small 
net import of logs, but this changed rapidly in the 
1960’s to a net export volume of about 0.5 billion 
cubic feet in 1972—a volume equal to 4 percent 
of U.S. roundwood production. 

Future trends in imports and exports of timber 
products will largely depend on the economic 
availability of timber in the major forested regions 


of the world, and on the timber demand-supply- 
price situation in the major consuming areas. 
The timber situation in Canada, the predominant 
source of U.S. imports, and to a lesser extent 
in the tropical hardwood areas, is of primary 
importance for timber supplies. Export markets 
in western Europe and Japan are of particular 
significance to U.S. exporters. 


WORLD TIMBER DEMANDS 


Consumption of industrial timber products has 
been growing rapidly in all parts cf the world, 
with a rise of some 70 percent between 1950 and 
1969. Projections prepared by the Food and 
Agriculture Organization of the United Nations 
and other organizations point to substantial 
increases in demands in the decades ahead.” 

The United States, Europe, and Japan consume 
over half of all the industrial wood produced in the 
world, and are dependent on other regions for a 
significant part of this supply (table 100). The 
studies referred to above indicate that this 
dependency on imports is likely to increase. 


The Situation in Europe 


In 1970 an estimated 11.9 billion cubic feet of 
industrial wood—about a quarter of world pro- 
duction—was consumed in Europe, excluding the 
Soviet Union. About two-thirds of this volume 
was used in the European Economic Community 
(the Common Market), the British Isles, and 
northern Europe. Another fifth was consumed in 
eastern Europe, with the remaining volume about 
equally divided between central and southern 
Europe. 


2 Examples of relevant studies include: 

Algvere, Karl Viktor. Forest economy in the USSR. 
Studia Forestalia Suecica, No. 39, Royal College of 
Forestry, Stockholm, Sweden. 1966. 

Food and Agriculture Organization of the United 

Nations. Wood: World trends and prospects. FFHC 
Basic Study 16, 131 p. Rome. 1967. 
Outlook for pulp and paper consumption, pro- 
duction and trade to 1985. Second Consultation on World 
Pulp and Paper Demand, Supply and Trade. Rome. 1971. 
and United Nations Economic Commission for 
Europe. European timber trends and prospects, 1950- 
1980, an interim review. 2 V. (182 p. and 139 p.) Geneva. 
1969. 


Japan Lumber Journal, Inc. Timber demand forecast for 
1975. Japan Lumber J. 10(9):1, 4. May 31, 1969. 

Solecki, J. S. Russia-China-Japan, economic growth, 
resources and forest industries. British Columbia Univ. 
1967. 


Takeuchi, Kenji. The market potential for tropical 
hardwood with emphasis on the Asia Pacific region. 
International Bank for Reconstruction and Development, 
Office Rpt. September 1971. 

United Nations Centre for Housing, Building and 
Planning. Housing needs, trends and prospects. Unasylva 
Vol. 25 (2-3-4), nos. 101-102-103, p. 7-25. 1971. i 

United Nations Economic and Social Council, Economic 
Commission for Europe Timber Committee. TIM/Working 
Paper No. 173/Add. 1, 19 p. July 12, 1972. 
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As indicated in the tabulation below, the 1970 
level of timber consumption in Europe was nearly 
double the annual average of 1949-51. 


1949-51 1959-61 19701 
Product 
(Billion cubic feet wood raw material 
equivalent) 
Sawnwood2-2-22-ce24 lo. B00 4.6 5. 6 
Wood-based panels-___-___ 0. 2 0. 6 1.4 
Paper, paperboard, and 
dissolving pulp____--_-- 12 2. 4 4.1 
Pitprops and miscellane- 
ous roundwood__--_---- 1.3 1. 2 0. 8 


Total industrial 
roundwood_--_-_- 6. 2 8.8 11.9 


1 Preliminary estimate. 
Source: United Nations Economic and Social Council, Economic Com- 


mission for Europe Timber Committee. TIM/Working Paper No. 173/Add. 
1, 19 p. July 12, 1972. 


TABLE 100.—World production and consumption of 
timber products, 1969 
[Billion cubic feet, roundwood equivalent] 
ALL PRODUCTS 


Appar- 
Produc-| Net Net ent 
Country tion im- ex- con- 
ports ports sump- 
tion 
United States_____ DIES (ae 12.9 
Europe_-_--------- 11.1 1 Se i enone 12. 5 
Japans= 2522-25222 1.8 154 |e Sack ose 3. 2 
WSS Res ose se 134 oes 1.0 12, 4 
Rest of world__-___ DO ee eee 3. 2 34. 6 
Total... 75. 6 4.2 4.2 75. 6 
INDUSTRIAL WOOD 
United States_____ 10. 9 1 a 12. 3 
Hurope--2- 2 24..< 8.8 1 ee a eee es 10. 2 
Japan cee ssenese 1.6 14) | pees 3. 0 
WSS: ee sees 1052) |2eeseees 1.0 9. 2 
Rest of world_-_-___ 1 1 ee? A 3. 2 8.0 
Potala s 2. 42.7 4,2 4.2 42.7 


Source: Food and Agriculture Organization of the 
United Nations. Yearbook of forest products, 1969-70. 
Rome. 1971. 


Most of the growth in consumption in the 1950- 
79 period was in pulp products, although there 
were also substantial increases In sawnwood and 
wood-based panel products. During the 1960’s 
Europe changed from a net exporter of pulp and 
panel products to a net importer of these items, 
including substantial quantities of kraft pulp and 
liner board and some imports of softwood ply- 
wood from the United States. 

The major part of the other industrial wood 
products consumed in Europe was derived from 
European forests. Much of the consumption de- 


rived from net imports consisted of softwood 
lumber from the USSR, Canada, and the United 
States, and hardwood lumber from other countries 
such as West Africa and the Asia-Pacific area. 

In general the dependence of Europe on im- 
ports from the Soviet Union and North America 
showed a marked rise in the 1950’s and 1960’s. 
There was also a significant increase in imports 
from Africa. The trade balance with the Asia- 
Pacific region and Latin America was essentially 
unchanged. 

Projections indicate that consumption of in- 
dustrial timber products is likely to continue to 
rise with continued expansion of European econo- 
mies. Estimated demands for industrial timber 
products increase by about 27 percent between 
1970 and 1980 (table 101), and roughly double 
by 2000.2 Most of the projected growth is for pulp 
and paper products and wood-based panels. De- 
mands for sawnwood are expected to grow only a 
little faster than population, while demands for 
miscellaneous roundwood are expected to decline. 

Studies of the prospective European timber 
supply situation indicate that timber supplies 
from European forests could be expanded. How- 
ever, the increase in supplies is much below the 
anticipated growth in demands. As a result timber 
deficits are projected to 2.3 billion cubic feet by 
1980, some 60 percent above 1970 (table 101). 
Longer run assessments indicate that by 2000 
the deficit may be somewhere between 4.2 and 
7.9 billion cubic feet.® 

Recent developments in Europe suggest the 
deficit may be in the higher part of this range. 
For example, rapid increases in labor costs in 
Europe and the need to protect the environment 
may constrain intensified timber management, 
as suggested by the following quotation from a 
report of the Timber Committee of the Economic 
Commission for Europe: * 

“The rapid increase in the importance attached 
to environmental problems in Europe may have 
far-reaching repercussions on the management 
of existing forest resources, to the extent that 
environmental requirements may impose certain 
limitations on forestry’s traditional role of sup- 
plying wood. These repercussions may be of 
different types: they may lead to certain forest 
areas being declared protection, conservation 
or recreation areas, with severe restrictions on 
their commercial exploitation, or they may con- 
stitute hindrances to normal management and 
exploitation because of landscaping and similar 
constraints and thus affect the economics of 
production.” : 

Although future European timber deficits are 
uncertain, it seems reasonably clear that import 


3 United Nations Economic and Social Council, Eco- 
nomic Commission for Europe, Timber Committee. TIM/ 
Working Paper No. 173/Add. 1, 19 p. July 12, 1972. 

‘Op. cit., p. 15, footnote 3. 
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TaBLE 101.—Consumption and domestic supplies of industrial wood in Europe in 1965 and 1970, with 
projections to 1980 


[Million cubic feet, roundwood equivalent] 


Item 


| European removals of saw logs, veneer logs, etc 


Consumption of sawn wood, plywood and veneers- - ------- 


Apparentashortiallace. a 22 aoe eae 
Consumption of other industrial forest products_-_--------- 
European removals of pulpwood, pitprops, and miscellaneous roundwood, and 

Cranstemolereslduesaa eee ee ee ee eee ee eee eee 

Apparentashoriialleee aes aoe ewe ee eee 


Consumption of all products_-__-_--.-..-_-_--_+--+----- 
Total European removals and residues transfer____-_------- 


Motalvapparent shortfall S222 2 ee See eset se 


Projections 
1965 1970 
1975 1980 
Cpa ars apes A 8 Re 5, 579 6, 073 6, 179 6, 426 
ee ee ee eee = 4, 661 5, 049 5, 155 5, 438 
UN Ae yep Coat per 918 1, 024 1, 024 988 
spy Sg Ran eten ph Lee e 4,696 | 5, 897 7, 133 8, 757 
ee eae ane es nd 4, 449 5, 473 6, 285 7, 415 
A es ee pa a 247 424 848 1, 342 
I RNR eM A 10, 275 | 11,970 | 13, 312 15, 183 
ie Dh paleseey SAS a ts en 9,110 | 10, 522 | 11, 440 12, 853 
De 5s ome Mia 1, 165 1, 448 1, 872 2, 330 


Sources: 1965, 1975 and 1980—Food and Agriculture 
_ Organization of the United Nations and United Nations 
_ Economic Commission for Europe. European timber 
| trends and prospects, 1950-1980, an interim review. Vol. 1, 
| 182 p. Geneva. May 1969. 


_ demands will continue to increase. These expec- 
_ tations in part underlie the projections of U.S. 
exports of pulp and paper products shown in 
Chapter V. In the case of lumber and logs, it 
seems likely that nearly all of the growth in 
European demands for these products will be 
met by imports from the Soviet Union, Canada, 
and tropical hardwood regions. 


The Situation in Japan 


The phenomenal economic growth of Japan 
in the last couple of decades resulted in a sixfold 
increase in industrial wood consumption between 
1950 and 1972 to 3.6 billion cubic feet, round- 
wood equivalent (table 102). 

Although Japan is heavily forested, its timber 
resources are relatively limited in relation to 
population. Japanese forests were also severely 
depleted by heavy cutting during World War II. 
To meet the rapidly increasing domestic and 
export demands for timber products, imports 
of logs and other products into Japan have in- 
creased sharply to 56 percent of total supplies 
in 1972. 

For many years imports were mainly tropical 
hardwood logs for use in production of plywood, 
but since the early 1960’s imports of softwood 
logs for the manufacture of lumber, and imports 
of chips for pulp manufacture, also have risen 
sharply. Most of the softwood log imports have 
originated in the United States and the Soviet 
Union. By far the largest part of the chip imports 
have come from the United States. Canada 


1970—United Nations Economic and Social Council, 
Economie Commission for Europe, Timber Committee. 
TIM/Working Paper No. 173/Add. 1, 19 p. July 12, 1972. 


and the United States have supplied most of the 
imported pulp and paper. 

Estimates of the Japanese Forestry Agency 
indicate that demand for timber products will 
continue to grow rapidly to an estimated 4.8 
billion cubic feet by 1981 (table 103). Imports are 
expected to play an increasingly important role, 
rising to about 3 billion cubic feet by 1981, or 
63 percent of total projected demands. In time 
Japanese forests are expected to be capable of 
supplying an increasing share of total demands. 
By the year 2021, for example, domestic wood 
production is projected to reach 3.3 billion cubic 
feet—double the 1972 level of domestic timber 
harvests. 

This outlook could, of course, be changed by 
shortfalls in forestry programs, diversions of forest 
land to other uses, or constraints on timber 
production associated with protection of the 
environment. In any event, it seems clear that 
Japan is likely to continue to be a major importer 
of timber products from North America, Siberia, 
Southeast Asia, and perhaps other areas during 
the next few decades.° 

The projections of U.S. exports, summarized at 
the end of this chapter, assume that without 
U.S. export controls shipments to Japan of logs, 
chips, woodpulp, and Jumber will continue to 
rise somewhat. However, it was also assumed 


5 Crawford, G. S. The Japanese lumber market, some 
trends in factors of significance for British Columbia. 
British Columbia Res. Counc., Vancouver, B.C. 1965. 
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TABLE 102.—Timber products consumed in Japan, 
1970-72, by source of supply 


[Million cubic feet, roundwood equivalent] 


Item and source 1970 1971 1972 
Domestic supply__..------- 1,632. 7 |1,589.0 | 1,585. 4 
ee supply: 

‘United States._.......- 336. 5 200! 366. 2 

LS Ee tts eee eee 247. 2 247. 2 280. 0 

@anadan 22 = 2c eke 19. 1 23. 0 9.5 
South Seas Lauan__-___-_ 614. 4 649. 7 635. 9 
New Zealand_________- 59. 3 62. 5 63. 6 
Other 22234522592. s 113. 3 116. 5 121. 5 

Total logs____.._---- 1,389. 8 |1,350.0 | 1,476.7 

Lumber: 
United States__________ 44.4 39. 6 Dae 
UES SRG oe eeoseeeuese 6. 0 6. 0 6. 0 
Canada_....22-.5-2.-. 102. 6 54. 6 Hons 
South Sea Lauan______-_ 14.4 12. 6 8.4 
New Zealand_________- 4.8 5. 4 6. 0 
Others 22 eee eee 9. 0 6. 6 15.0 
Total lumber_______-_ 181. 2 124, 8 144. 0 
Wood chips: 
United States__________ 205. 0 116. 7 161.1 
New Zealand__________ 10. 5 5. 6 6. 8 
Other2:222 5256-225 255 Dilne 47.5 61.1 
Total wood chips____- 242. 6 169. 8 229. 0 
Woodpulp: 
United States___.______ 60. 6 46. 1 58. 0 
WES: S9Res eee ee 3. 8 2.4 2.4 
Canada: 25225. e520. o8 85. 2 61. 2 66. 0 
New Zealand__________ 0. 4 0. 3 0. 8 
Othersses 22 s2ne eo ece 8.9 5.9 10. 1 
Total woodpulp_-_-__-- 158. 9 115.7 137. 3 
Paper and board: _ 
United States__________ NA 0.8 1.4 
@anadaces5...2.2e5ee 2 NA 5.0 8.1 
Otherse.-222-. eases NA 1.3 Dork 
Total paper and 
board_._..._..._-- 10. 1 rie | 14. 6 
Total foreign supply__|1,982. 6 |1,767. 4 | 2,001. 6 
Total supply-------- 3,615. 3 |3,357. 4 | 3,587.0 


Sources: Derived from data published by Japan For- 
estry Agency. Timber demand and supply for 1971-1972. 
Japan Lumber Journal, 13(1), January 10, 1972; and 
Ministry of Finance, Japan Tariff Association, Japan 
exports and imports, commodity by country. Tokyo, Decem- 
ber 1971 and November 1972. 


that increases in exports will be limited by increas- 
ing competition and rising prices for logs on the 
Pacific Coast, anticipated expansion in use of 
wood by the U.S. pulp and paper industry, and 
possible increases in timber supplies from Siberia 
and tropical sources. 


TaBLE 103.—Consumption, domestic production, 
and imports of industrial timber products in 
Japan, 1969-71, with projections to 2021! 


[Million cubic feet, roundwood equivalent] 


1969-71 Projections 
Item annual 
average 
1981 1991 | 2021 
Consumption of indus- 
trial timber for: 
humbere= 2-caess225 2; 133) (4206282 |S sees ae 
Pulp products-_------ $30) |) 1, 4167122 e es eee 
Plywood and mis- 
cellaneous prod- 
MCtS2 eee eens 561 S65). S| Eee 
All products____| 3,527 | 4,760 | 5, 201 | 5, 399 
Domestic production__-| 1,635 | 1, 755 | 2,073 | 3, 330 
Imports S222 so a ee 1, 893 | 3,005 | 3,128 | 2, 069 


1 Data may not add to totals because of rounding. 


Source: Japan Ministry of Agriculture and Forestry. 
Basic plan relating to forest resources and long-term forecasts 
relating to the demand for and supply of amporian forest 
products. Cabinet Decision. February 16, 


The Situation in Other Countries and Regions 


Although most of the U.S. export trade in 
timber products has been with Europe and Japan, 
there have been significant exports of woodpulp, 
paper and board, lumber, logs, veneer, and ply- 
wood to Canada and other countries of the world 
and these exports have been rising slowly (Append. 
IV). In the projections shown in Chapter V some 
allowances have been made for increased ship- 
ments to U.S. export markets around the world. 


WORLD FOREST LAND AND TIMBER 
RESOURCES 


A large part of the forest resources of the world 
has never been surveyed, and the available data 
on forest areas and timber volumes for many 
forested areas undoubtedly contain substantial 
errors of estimate. Nonetheless, it seems apparent 
that there are a number of potentials for expanding 
production and exports of timber products in 
various forested regions. 


Forest Areas 

Forests cover an estimated 9,172 million acres, 
or about 28 percent of the world’s land area 
(table 104). About two-thirds of these forest 
lands support hardwood species; only one-third is 
classed as softwood forests. The world’s softwood 
acreage is concentrated in the USSR (1,366 mil- 
lion acres) and in North America (1,087 million 
acres), with only 525 million acres in all other 
countries. 
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TaBLeE 104.—Land and forest areas in the world 


[Million acres] 


Forest land Forest land 
Area Total available 
land area for wood 
Total Softwood Hardwood | production 
INGRWN ANGI 2 Se See eases ese eee seSeeeee 4, 633 1, 754 1, 087 642 1, 013 
GaxcineAIn eri Cae meee see ane eee ee eee 5, 019 1, 962 86 1, 831 862 
VEDSTROYOXED Sw Sc ep Ne a ei OD 1, 129 366 213 153 312 
ENGST eae a NS oe aa i Se 7, 339 1, 757 10 1, 700 729 
Asia (except Japan and U.S.S.R.)__-__-_------- 6, 580 1, 233 183 1, 016 815 
CUE EN iS ag ah a i ee 247 59 25 32 57 
LOE SSUS SE ene rece er hE pa ee Se 5, 297 1, 824 1, 366 432 1, 730 
FPACit CRATE Asean ete te et yy SR I es ee 2, 081 227 7 210 118 
\WYON EG Ue es Sa kor a a ea 32, 205 9, 172 2, 978 6, 017 5, 636 


Source: Food and Agriculture Organization of the United Nations. Supply of wood materials for housing. World Con- 
sultation on the Use of Wood in Housing, Secretariat Pap., Sect. 2. 1971. 


A large part of the total forest area is not avail- 
able for timber harvest—that is, it is reserved 
for other uses or is not productive enough to 
produce commercial crops of timber. However, 
some 5.6 billion acres, or 61 percent of the world’s 
forest area, may be sufficiently productive and 
available for commercial timber production. 


Timber Volumes 


The forests of the world contain an estimated 
12.6 trillion cubic feet of timber (table 105). 
Softwoods make up only one-third of this timber 
inventory. North America and the USSR con- 
tain the largest volumes of softwood growing 
stock, while Latin America, Africa, and Southeast 
Asia have most of the hardwood volumes. 


TaBLe 105.—Forest growing stock in the world, 
by area and species group 


[Billion cubic feet] 


Area Total Soft- Hard- 

woods | woods 
North America____-_-__-_- 2, 083 1, 395 689 
WatinwAmenricass.— eee oe one 4, 340 99 4, 241 
Bunopes 32 bee Bos 473 290 184 
PNG Cae -opiapy 2) o Lay ee 1, 232 11 1, 222 

Asia (except Japan and 

SHS) epee ee 1, 444 212 1232 
ap ane eee. Beem ee 67 35 32 
ROASTS Na Santee Pe EEL Ss 2,807 | 2, 345 463 
PRyone IN so one boo een Ne/7/ 11 166 
Worle oe toabseeac 12, 623 4, 396 8, 227 


Source: Food and Agriculture Organization of the 
United Nations. Supply of wood materials for housing. 
World Consultation on the Use of Wood Housing, 
Secretariat Pap., Sect. 2. 1971. 


Timber Production 


Total timber inventory volumes are not neces- 
sarily indicators of an area’s importance as a 
timber producer. Other factors such as species and 
quality of timber, physical and economic accessi- 
bility, and institutional or political limitations also 
affect timber harvests and manufacturing. Thus 
about three-fourths of all timber cut for industrial 
use in 1967-69 was produced from softwood forests 
in North America, the USSR, Europe, and other 
countries (table 106). In recent decades growth in 
softwood production has been most rapid in the 
USSR, which has the greatest volume of untapped 
softwood forest resources. 

Production of industrial wood products from 
hardwoods amounted to nearly one-fourth of the 
world harvest of roundwood in 1967-69. About 
two-thirds of this industrial hardwood timber pro- 
duction came from North America, Asia, and 
Europe—even though these areas contain only 25 
percent of the world’s hardwood growing stock 
inventory. Latin America contains over half the 
total world hardwood resources, but has accounted 
for less than 10 percent of world production of 
hardwood products. 


Timber Supply Potential 


Prospects for significant additions to softwood 
timber production and exports from existing but 
unutilized resources seem limited to the northern 
parts of Canada and Siberia. Both Canada and the 
USSR have indicated a desire to develop their 
forest resources. Unused timber in both countries 
is under government control and hence government 
policies, as well as trends in prices and market 
and availability of investment capital, will be 
significant factors in determining how rapidly 
expansion of timber industries take place. 
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TABLE 106.—Average annual harvest of industrial roundwood in the world, by area, 1950-52 and 1967-69 
[Million cubic feet] 


1950-1952 1967-1969 
Area 

Total Soft- Hard- Total Soft- Hard- 
woods woods woods woods 
INorthvAmericaat 9. 62.228 oe St ee oe Eee 115017 8,933 2,083 14,548 11,864 2,684 
Hsatin. AMercCas = 25. - 2 Seah ae sess eee 1,095 424 671 1,554 706 847 
MUTOPCs sae hak ee ae ee ee enn 6,391 5,191 1,201 8,616 6,179 2,436 
Arr Galerd hse asthe: See a me ate teteetl a nhs niet tbe tee Meee 530 35 494 1,201 Wists 1,024 
Asia (except Japan and U.S.S.R.)----_-------- 1,942 742 1,201 3,778 1,130 2,648 
Ey of) sleepers earn ala eee weet ne tea ieee Oe Ama Rm a Es ee ee 953 847 106 1,730 1,095 636 
WESIS URS ts) Jaen Lak eke Sa ee eae 6,250 5,402 847 10,205 9,039 1,165 
PacitevAres] = = 6 = asi Si eee eee ees 388 106 282 636 318 318 
\\'A(0) ol Vo Cae tes he ee eee eee ee nS Sem 28,566 21,680 6,885 42,266 30,508 11,758 


Source: Food and Agriculture Organization of the United Nations. Supply of wood materials for housing. Consultation 
on the Use of Wood in Housing, Secretariat Pap., Sect. 2. 1971. 


Hardwood forests in most of the hardwood 
regions of the world, including the United States, 
also could support higher levels of harvest in the 
next several decades. Most of this potential is in 
the hardwood forests of Southeast Asia, Africa, 
and Latin America. In many areas availability of 
capital and the rate of economic development will 
be important factors in determining future in- 
creases in hardwood timber supplies. 


POTENTIAL TIMBER SUPPLIES FROM CANADA 


The timber resources of Canada are of special 
significance to the United States, for both geo- 
graphic and economic ties make Canada a primary 
timber supply region for this country. Canada is 
the leading timber exporting nation in the world, 
with three-fourths of her exports going to the 
United States. 


Forest Resources 


Canadian forests include some 588 million acres 
of forest land suitable and available for timber 
production (table 107), or 18 percent more area 
than the commercial timberlands of the United 
States. Timber volumes on Canada’s inventoried 
nonreserved forest land totaled an estimated 503 
billion cubic feet of softwoods in 1968 (table 108), 
some 71 billion cubic feet more than softwood 
inventories on commercial timberlands in the 
United States. Canadian forests also included an 
additional 127 billion cubic feet of hardwoods, 
about 90 billion cubic feet less than in the United 
States. 


Production Trends 


Output of both the lumber and pulp and paper 
industries in Canada has climbed steadily in recent 


TaBLE 107.—Forest land areas in Canada, by Province, 1967 


[Thousand acres] 


Province 


Suitable Not suitable 
Total for regular for regular Reserved 
harvest harvest 
56,685 47,723 8,311 651 
171,827 121,845 49 ,920 62 
120 , 534 115,471 105 4,958 
132,712 119,608 4,979 8,125 
138,076 134,888) |-sLcceessesee2 3,238 
176,512 48 , 808 127; 7042) se e2ees 
796 , 346 588 , 293 191,019 17,034 


1 Includes Newfoundland, Prince Edward Island, Nova 
Scotia, and New Brunswick. 
2 Includes Manitoba, Saskatchewan, and Alberta. 


Source: Manning, Glenn H., and H. Rae Grinnell. 
Forest resources and utilization in Canada to the year 2000. 
Canadian Forestry Serv. Publ. 1304, 80 p. Ottawa, Ont. 
1971. 
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TaBLE 108.—Merchantable timber in Canada on 
inventoried nonreserved forest land, by Province 
and by softwoods and hardwoods, 1968 ' 


[Million cubic feet] 


Province Total Soft- Hard- 

woods | woods 
British Columbia ?_________ 268, 635 |261, 313 7, 322 
Prairie Provinces______-___- 89, 331 | 55, 923 33, 408 
Ontari opener 111, 423 | 66, 593 44, 830 
Quebece aya see eee ee eee 130, 397 | 96,954 | 33, 443 
Atlantic Provinces______-__- 29, 612 | 22, 100 7, 512 
To talees:s cucu ae Mil 629, 398 |502, 883 | 126, 515 


1 Includes 445 million acres of inventoried forest land. 
Excludes Labrador, Yukon, and Northwest Territories. 
2 Mature timber volumes only. 


Source: Manning, Glenn H., and H. Rae Grinnell. 
Forest resources and utilization in Canada to the year 2000. 
Dept. of the Environment, Canadian Forestry Serv. Publ. 
1304, 80 p. Ottawa, Ont. 1971. 


decades, particularly following World War II. 
Between 1950 and 1971 annual production of 
lumber and paper and board roughly doubled 
(table 109). Output of plywood and veneer and of 
woodpulp climbed even more rapidly. 

These increases in output of industrial timber 
products have been achieved with a much smaller 
rise in timber cut. Partly this has been due to a 
decline in fuelwood production. Partly it reflects 
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a substantial improvement in timber utilization 
practices. In 1968, for example, 26 percent of the 
raw material used in Canadian pulp mills was 
wood chips and other residues, compared with only 
2 percent in 1950.® 


Production Potentials 


The 1970 timber cut of about 4.3 billion cubic 
feet in Canada was well below the calculated 
sustainable allowable cut of 10.7 billion cubic 
feet (table 110). Most of the unused Canadian 
timber is in the undeveloped northern parts of 
the Canadian provinces where utilization will 
necessarily involve high development costs. Thus 
it appears unlikely that a significant portion of 
the unused allowable cut would be placed on the 
market at 1970 prices. However, with June 1972 
cost-price relationships for lumber and plywood, 
and somewhat higher prices for pulp and paper, 
the British Columbia Council of the Forest Indus- 
tries has estimated that about 8 billion cubic 
feet of allowable cut would be economically avail- 
able (table 110). 

These and related projections of the Canadian 
Forestry Service indicated that by 2000 production 
of lumber, pulp, paper, and plywood could be 
substantially increased over 1970 levels (table 
111). These Canadian studies also indicate that 


6 Manning, Glenn H. The utilization of wood residue 
in Canada. Canadian Forestry Serv., Forest Econ. Res. 
Inst. Ottawa. 1972. 


TABLE 109.—Timber harvest and production of timber products in Canada, by major product, 1950-71 } 


Lumber 


Soft- Hard- 
wood wood 


Total 
timber 
harvest Soft- 


wood 


Total 


Billion 
square 

feet 
0. 


Billion 
board 
feet 
0. 


Billion 
square 

feet 
0. 


Billion 
board 
feet 
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Plywood (34-inch basis) 


WoO FPPPPP PRWWD WNHENNY NNR E 


Hard- 
wood 


Billion 
square 

feet 
0. 


Veneer (40-inch basis) Paper and board 
oS eee ee Wood- 
pulp 
Total Soft- Hard- Total News: Other 
wood wood print 
Billion | Billion Billion ; : 
square square square Million | Million | Million | Million 
feet feet feet tons tons tons tons 
0. 4 0.2 0.2 6.8 5.3 1.5 8.5 
5 3 1.2 7.2 5.5 1.7 9.3 
4 .2 2 7.2 5.7 1.5 9.0 
.6 3 3 7.4 5.8 1.6 9.1 
5 2 3 oll 6.0 17, 9.7 
6 3 3 8.0 6.2 1.8 10. 2 
1.3 1.1 a2 8.5 6.5 2.0 10.7 
oll .5 +2 8.3 6.4 1.9 10. 4 
+8 6 ord 8.1 6.0 2.1 10.1 
.8 6 Be) 8.5 6.3 2.2 10.8 
at At) 2 8.9 6.7 2.2 11.5 
otf .5 2 9.1 6.7 2.4 11.8 
9 .6 .3 9.2 6.7 2.5 12.1 
1.1 -8 .3 9.3 6.6 2.7 12.5 
9 .6 .3 10. 2 7.4 2.8 13.7 
1.4 1.0 4 10.9 7.8 3.1 14.6 
1.9 1.5 4 11.9 8.5 3.4 16.0 
1.8 1.4 4 11.6 8.2 3.4 15.9 
1.9 1.5 4 11.8 8.2 3.6 16.8 
2.3 1.9 4 12.9 8.9 4.0 18. 6 
2.2 1.9 3 12.8 8.8 4.0 18.3 
NA NA NA 12.4 8.3 4.1 17.9 


1 Excluding Labrador, Yukon, and Northwest Territories. 


Sources: 1950-68 (except woodpulp). Manning, Glenn H., and H. Rae Grin- 
nell. Forest resources and utilization in Canada to the year 2000. Dept. of the 


Environment, Canadian Forestry Serv. Publ. 1304, 80 p. Ottawa, Ont. 1971. 


1969-71 (except woodpulp). Statistics—Canada, Annual Census of Manu- 


factures. Woodpulp—American Paper Institute, Inc. Wood pulp statistics. 


136 THE OUTLOOK FOR TIMBER IN THE UNITED STATES) 


TaBLE 110.—Timber harvest in Canada, 1970, and estimated allowable annual timber cut, by Province} 
[Million cubic feet] 


Actual 1970 
production 
Region 

Total Soft- Hard- 
wood wood 
British: Columbia:-.=-=-===2-<<< 1,933 1,922 12 
Prairie Provinces___________---- 275 247 28 
OnvariOs sss aa eee 593 468 125 
Quechee aceee Sasa sace ees See 1,021 854 167 
Atlantic Provinces.._......----- 464 416 48 
otal ose aes eee 4,285 3,905 380 


Annual allowable cut ? 


Gross physical Economic 3 

Total Soft- Hard- Total Soft- Hard- 

wood wood wood wood 
300L 3,321 30 2,950 2,935 15 
1,650 1,040 610 1,155 728 427 
2,626 1,333 1,293 1,534 718 816 
2,249 1,837 412 1,592 1,350 242 
866 649 217 760 570 190 
10,742 8,180 2,562 7,991 6,301 1,690 


1—xcluding Labrador, Yukon, and Northwest 
Territories. 

2Qn nonreserved inventoried public and private forest 
land (506.9 million acres). Some 272.4 million acres had 
not been inventoried in 1968. Three-quarters of this 
noninventoried acreage is located in Labrador, Yukon, 
and Northwest Territories. Includes timber on immature 
acreage in British Columbia. 

3The annual allowable cut on acres physically accessi- 
ble or becoming so which could be utilized under June 1972 


cost price levels for lumber and plywood and somewhat 
improved prices for pulp and newsprint. 


Sources: British Columbia Council of Forest Industries. 
Canada’s forest resources and forest products potentials. 
Vancouver, B.C. 1972. 


Manning, Glenn H., and H. Rae Grinnell. Forest 
resources and utilization in Canada to the year 2000. Dept. 
of the Environment, Canadian Forestry Serv. Publ. 1304, 
80 p. Ottawa, Ont. 1971. 


TABLE 111.—Production of selected timber products in Canada, 1970, with projections to 2000 


Lumber Plywood (3-inch basis) Paper and board 
—— eee Wood- Total 
Year pulp timber 
Total Soft- Hard- Total Soft- Hard- Total News- Other cut 
wood wood wood wood print 
Billion Billion Billion Billion Billion Billion 

board board board square square square Million Million Million Million Billion 

feet feet feet feet feet feet tons tons tons tons cu. ft. 
5910 oe 2 ss seco ease 11. 10.8 0.5 2.1 1.9 0.2 12.8 8.8 4.0 18.3 4.3 
5 | eee 14.5 13.8 4.3 3.2 a 16.9 10.8 6.2 21.9 5.4 
1: | ee eee 17.4 16.6 8 6.4 4.4 1.9 22.4 13. 2 9.2 28.5 6.2 
v1 || eee a 20.1 19.3 9 8.8 6.1 2.6 27.4 15.3 12.1 35. 2 9.1 

1 (24. 0) 1 (3. 8) 


1 Numbers in parentheses are projections of softwood lumber and ply- 
wood production in 2000 prepared by the Council of Forest Industries of 
pouch Colambie. Canada’s forest services and forest product pontentials. 

une 2. 


exports to the United States could be increased 
substantially. 

Attainment of the total allowable cut in Canada, 
along with related exports of timber products to 
the United States will of course depend upon a 
number of economic and related factors. The 
remoteness and low-yield capability of some forest 
land, particularly in areas not yet allocated to 
timber production, may make it uneconomical 
to operate without substantial price increases. The 
fact that roughly a fourth of the allowable cut 
is aspen and other hardwoods, not as readily 
marketable as softwoods, may also slow develop- 
ment. Nevertheless, as the world timber supply 
situation becomes tighter, as seems likely, these 
less desirable resources may also become economi- 
cally available. 


Source: Manning, Glenn H., and H. Rae Grinnell. Forest resources and 
utilization in Canada to the year 2009. Dept. of the Environment, Canadian 
Forestry Serv. Publ. 1304, 80 p. Ottawa, Ont. 1971. 


It is also possible that additional areas of forest 
may be set aside in wilderness-type areas in 
Canada as in the United States. Many private 
lands in Canada, although of limited importance 
compared with public ownerships, may be held 
for nontimber purposes. A study in southwest 
Quebec, for example, showed that about a quarter 
of the owners did not reside on the land and were 
more interested in recreation and land speculation 
than in timber growing.’ U.S. experience also 
suggests that the acreage considered loggable may 
shrink to some degree in the years ahead as un- 
stable lands and areas with difficult and costly 


7 Jones, A. R. C., and R. H. Lord. The private woodlot 
of southwest Quebec. Canadian Forestry Serv. Inf. Rpt. 
E-X-5. 1969. 
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regeneration problems or low productivity are 
identified and withdrawn from cutting. 

Whether allowable cuts can be sustained in the 
longrun after virgin forests are liquidated also is 
an unanswered question that depends in large 
part on the level of forest management and 
protection in the coming decades. 


Utilization Trends 


As an offset to possible constraints on timber 
harvesting, improvements in utilization may 
tend to increase availability of timber products. 
British Columbia, for example, has been particu- 
larly successful in obtaining close utilization of 
much of the timber harvested, thus providing a 
basis for major expansion and sustained production 
of both lumber and pulp products.® 

New developments such as installation of 
chipping headrigs also appear likely to lead to 
increased production of lumber from eastern 
Canadian forests that have long been considered 
suitable and available only for pulpwood. 


Exports to the United States 


Since World War II, the United States has 
been Canada’s principal timber export market. 
In 1972 nearly 9 billion board feet of Canadian 
lumber, or more than half of Canada’s total 
lumber production, was shipped to the United 
States. The 10.4 million tons of pulp, paper, and 
paperboard exported to the United States in 1971 
represented about six-tenths of Canada’s total 
production. 

Demands for timber products are growing 
rapidly in al] countries of the world, however, 
including the major consuming and timber deficit 
countries of western Europe and Japan. Thus, 
competition for Canadian timber products could 
increase significantly in future years. Nonetheless, 
projections based on available studies and judg- 
ment point to a substantial increase in Canadian 
timber product exports to the United States. For 
example, with relative prices of lumber averaging 
30 percent above 1970, U.S. imports of softwood 
lumber have been estimated to rise to 12 billion 
board feet by 2000. With relative prices of paper 
and board 10 percent above 1970, U.S. imports of 
pulpwood, pulp, paper and board—essentially 
all from Canada—are projected to rise to 2.2 
billion cubic feet, roundwood equivalent, by 2000. 


POTENTIAL SUPPLIES OF TROPICAL WOODS 


Tropical hardwood forests are important to the 
United States as sources of hardwood plywood, 
veneer, lumber, and logs, and as potential sources 
of pulp products. In the past about 70 percent of 
world timber trade in these hardwood timber 
products has originated in southeast Asia, with 


8 British Columbia Forest Service. Annual report, 1969. 
Victoria, B.C. 1970. 


lesser amounts from Africa and from Canada and 
Latin America. This is in sharp contrast to the 
distribution of tropical timber resources. 


Tropical forests are extensive and have a large 
capacity for timber growing but there are serious 
questions as to the ability of these forests to 
continue to supply high-quality timber products to 
world markets.° 

Much of the tropica] forest area is relatively 
inaccessible and development of timber resources 
is slow and expensive. Utilization of timber is 
also complicated by the great numbers of species 
of widely different characteristics. In just one 
Amazon type, for example, 50 percent of the 
volume was found to be in 35 species, with the 
other 50 percent in more than 100 additional 
species. Such problems of heterogeneity are less 
severe in Africa and least in southeast Asia but 
occur in all regions. 

Determining the characteristics of the many dif- 
ferent tropical hardwood species, and developing 
markets for them, are formidable tasks that have 
not yet been accomplished. 


The problems of tropical forests are further 
complicated by the continuing search for agricul- 
tural land to accommodate rapidly expanding 
populations. In the Far East an estimated 21 
million acres of tropical forest are reported to be 
cleared annually. In the Philippines, it was found 
that land clearing was destroying three times as 
much wood as was being logged for timber 
products.!° Similar expansion of agriculture is 
occurring in forest areas in Africa and Latin 
America. Studies in Indonesia also indicate that 
after allowances for agricultural development and 
reservations for watersheds, only 24 percent of the 
total forest area was considered suitable for 
permanent forest production." 


Much of the tropical forest, moreover, consists 
of low-quality stands with limited utility for 
timber production, and much land logged or 
cleared for agriculture reverts to such stands. It is 
possible that many presently commercial species 
will disappear in this process, and some ecologists 
are in fact describing the natural tropical rain 
forest as a nonrenewable resource. 


9 Food and Agriculture Organization of the United 
Nations. Wood: World trends and prospects. Unasylva, 
Vol. 20(1-2), nos. 80-81, 136 p. 1966. 

Timber trends and prospects in Africa. -90 p. 
Rome. 1967. 

Latin American timber trends and prospects. 
117 p. New York. 1963. 

Timber trends and prospects in the Asia-Pacific 
Region. 224 p. Geneva. 1961. 

10 Food and Agriculture Organization of the United 
Nations. Wood: World trends and prospects. Unasylva, 
Vol. 20(1—2), nos. 80-81, 136 p. 1966. 

11 Payne, Burnett H., and David Nordwall. A review of 
certain aspects of the forestry program and organization in 
Indonesia. USDA Foreign Econ. Dev. Serv. and Forest 
Serv. cooperating with U.S. Agency for Int. Dev. 1971. 
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Timber management of tropical forests also is 
limited, partly because of custom, lack of capital 
for forest replacement, and lack of knowledge 
concerning regenerative processes and cultural 
requirements of timber species in the tropical rain 
forest. 


Thus in the longer run there are serious ques- 
tions as to whether the world can continue to draw 
heavily on the tropics for fine, high-quality logs. 
Utilization has tended to be highly selective, both 
as to species and sizes of trees cut, and supplies 
of such preferred timber are diminishing. In West 
Malaysia, for example, four-fifths of the forest 
resource available to wood-based plants which do 
not have timber concessions has been logged over 
at least once, and supplies of high-grade logs on the 
open market are in seriously short supply.” 


The tropical wood industries are nevertheless 
still expanding and it seems likely that the output 
of hardwood logs, plywood, veneer, and lumber 
from natural forests of the Tropics will increase 
over the next few decades, particularly in South- 
east Asia. Pringle, for example, has estimated that 
exports of hardwood products from the Tropics 
in 1985 will be about twice as high as in 1967.14 
The projections for hardwood timber products 
therefore show sizable increases in imports of ply- 
wood and veneer, and some increases for lumber. 


The United States has been importing small 
volumes of tropical hardwood timber products 
from Mexico, along with some softwood. Although 
these imports have been declining, Mexico has 
sufficient timber resources of both hardwoods and 
softwoods to support an increase in timber har- 
vests and exports. 


POTENTIAL TIMBER SUPPLIES FROM TROPICAL 
AND SUBTROPICAL PLANTATIONS 


Plantations of softwoods and some hardwoods 
in tropical and subtropical areas can be expected 
to become increasingly important in the next few 
decades, particularly in supplying pulping and 
construction materials. Very high growth rates 
are being achieved by planting and cultivating 
fast-growing species of pines, eucalyptus, and 
other species. Both softwood pulpwood and saw 
logs of acceptable size can be produced in relatively 
short rotations. 


Plantations in New Zealand, South Africa, and 
Latin America, for example, are supporting sub- 
stantial production of pulp and lumber for local 


12 Lamb, Bruce. Tropical American forest resources. 
Conference on Tropical Hardwoods Proc. New York State 
College of Forestry, Syracuse. 1969. 

13 Food and Agriculture Organization of the United 
Nations. The wood based industries of West Malaysia. 
FOD: SF/MAL 68/516, Tech. Rpt. 4. 1971. 

14 Pringle, 8.L. World supply and demand of hardwoods. 
Conference on Tropical Hardwoods Proc. New York 
State College of Forestry, Syrcause, N.Y. 1969. 
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markets and for export, and planting programs are 
being expanded in these and other countries. 
Availablility of capital has been a limiting factor 
in such expansion and major impacts on the world 
timber demand-supply situation, therefore, may 
not be felt for some time to come. 


Teak plantations also are important in Indonesia _ 


and Burma, with a reported area in 1967 of about 
2.5 million acres.” Plantations offer no easy 
answer to increasing supplies of most preferred 
hardwood species as there is much yet to be 
learned about the establishment and manage- 
ment of such stands. But expansion of plantations 
could help offset declines in supplies of choice 
species from natural hardwood forests. 


POTENTIAL TIMBER SUPPLIES FROM THE 
USSR 


The Soviet Union has about one-third of the 
productive forests in the world—a greater forest 
area than North America and Europe combined. 
Also, most of the forest land in the USSR supports 
softwood timber. 

Harvests of industrial roundwood in the USSR 
in 1967-69 amounted to 10.2 billion cubic feet— 
about 18 percent of the total world output 
(table 106). Exports of timber products in the 
same year amounted to some 1.1 billion cubic 
feet, roundwood equivalent. Lumber accounted 
for nearly half of these exports. Substantial 
volumes of logs also were exported to Japan and 
some pulpwood to European countries. 

An estimated 737 million acres of forest land in 
the USSR have been classed as unsuitable for 
commercial use because of low sites or inoperable 
conditions.!® On approximately 800 million acres 
cutting has not reached harvest potentials. 
These are the acres that hold promise for achieving 
an estimated allowable harvest of roughly 18 
billion cubic feet annually. 

Population and timber industries are primarily 
concentrated in the southern and western parts 
of the USSR, and forests in these regions, amount- 
ing to an estimated 157 million acres. have been 
heavily overcut as a consequence.” The bulk 
of unexploited forest resources now lies in northern 
Russia and Siberia. 

The USSR has been engaged in a major effort 
to transfer timber harvests to timber surplus 
areas and to establish pulp, paper, lumber, and 
plywood plants close to new supply sources. 


5 Food and Agriculture Organization of the United 
Nations. Wood: World trends and prospects. FFHC 
Basic Study 16, 131 p. Rome. 1967. 

16 Solecki, J. S. Russia-China-Japan, economic growth, 
resources and forest industries. British Columbia Univ. 
Victoria, B. C. 1967. 

7Algvere, Karl Viktor. Forest economy in the USSR. 
Studia Forestalia Suecica, Nr. 39. Royal College of 
Forestry, Stockholm, Sweden. 1966. 
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This program has faced varied difficulties such 
as the long distances between forests and markets. 
In spite of remoteness of much forest land, low 
productivity of many sites, and newly recognized 
environmental questions, there are undoubtedly 
opportunities for large increases in timber harvests 


in the next several decades. Exports of lumber. 


and logs are expected to continue to increase, 
although growing domestic needs and declining 
resource availability in European Russia may 
constrain this trade in the longer run. 

Pulp and paper production in the Soviet 
Union has also grown rapidly during the past 
two decades, with almost all of this production 
being used domestically. The current low per 
capita consumption of paper products, and 
difficulties experienced in meeting planned _ pro- 
duction increases suggest that the Soviet Union 
is not likely to become a major supplier of pulp 
products to foreign markets for some time to come. 


A SUMMARY OF PROSPECTIVE TRENDS IN 
U.S. TIMBER IMPORTS AND EXPORTS 


In spite of growing world demands for timber 
products, it has been estimated in this study that 
potentials for increased harvests, especially in 
Canada and the tropical hardwood regions, are 
sufficient to provide significant increases in U.S. 
imports of timber products in the years immedi- 
ately ahead. With prices averaging 30 percent 
above the 1970 level, for example, total projected 
imports rise from 2.9 billion cubic feet, round- 
wood equivalent, in 1972 to 4.7 billion cubic feet 
by the year 2000 (tables 112 and 113). 

The largest increases in imports are expected 
in lumber and pulp and paper products from 
Canada. It also seems likely that the United 
States will draw somewhat more heavily on 
tropical forests for some time to come in spite 
of the uncertainties surrounding the long-term 
outlook. 


Along with rising imports it also appears 
likely that exports of some U.S. timber products 
will increase somewhat as a result of expanding 
world markets (tables 112 and 113). Kraft pulp 
and paper products are expected to represent 
the bulk of increased exports. Some increases in 
exports of logs and chips also have been assumed, 
although it is of course possible that nonmarket 
factors outside the basic assumptions of this 
study might lead to restrictions on exports of 
these raw materials. 

Looking some decades into the future, there 
are two possibilities that appear to be of partic- 
ular importance in the long-run timber outlook: 


@ With the tightening of the timber supply 
situation that is in prospect, the United 
States will surely find it increasingly diffi- 
cult to supply wood products to other nations. 

® Output of wood products in timber surplus 
countries may drop following the liquidation 
of accessible old-growth. In such case the 
United States may not be able to maintain 
the levels of timber imports temporarily 
achieved. Such possibilities could be de- 
ferred by development of forests in the 
USSR to supply more of the world timber 
market, by major expansion of plantations, 
and by greater use of the less desirable 
timber species in tropical forests. For the 
long run a question still remains, whether 
anticipated timber demands of the world 
can be supplied in the absence of a substantial 
improvement in forest management. 


Projections of net timber imports developed 
under the assumptions of this study continue 
to rise over the next several decades and offer 
a partial solution to U.S. timber supply-demand 
problems. Other alternatives for increasing tim- 
ber supplies from U.S. forests, and for obtaining 
closer utilization of available timber, also are of 
large importance in improving the timber out- 
look as indicated in other chapters of this report. 
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TABLE 112.—Imports and exports of selected timber products, 1970-72, with projections under alternate 
price assumptions (medium projections of growth in population and economic activity) to 2000 


Price assumption 
and year 


RELATIVE PRICES 
ABOVE 1970 
AVERAGES 4 


1970 RELATIVE 


PRICES 
TOS80e eee Seats ee 
TOO QRS Se hee ea sete ae. 
2000S 2 oe ee eee 
RISING RELATIVE 
PRICES 3 
US 2 0 ee 
19002 ooo t Sac eeee =e 
20002. 22 = Sace ssc. Ne 
RELATIVE PRICES 
ABOVE 1970 
AVERAGES 4 
LOSQ Ee ais he eee 
LS 1) | Eee eee rare ee 
2000 Meee ae ee eo eee 


Lumber 


Softwoods | Hardwoods 


Billion board feet, | Billion board feet, 


lumber tally lumber tally 
5. 8 0. 3 
1.2 4 
9.0 4 
7.0 4 
0 4 
7.0 4 
9. 5 Oo 
12.0 ake 
13. 0 9 
10. 5 0 
12. 0 .6 
12.0 0 
1. 2 Pa | 
.9 .2 
12 .3 
1.2 Ae | 
1, 2 ae 
1, 2 ek 
1,2 ol 
1, 2 EL 
1. 2 col 
ne el 
12 vel 
1. 2 re | 


1 Less than 50 million board feet. 


2 Preliminary. 


3 Relative prices rising from 1970 trend levels as follows: 
lumber—1.5 percent per year; plywood—1.0 percent per 


year; and paper and board—0.5 percent per year. 


* Relative prices of lumber and plywood—30 percent, 
and paper and board—10 percent above their 1970 


averages. 


IMPORTS 
Logs 
Hardwood Pulp Paper and 
plywood board 
Softwoods | Hardwoods 
Billion board feet, | Billion board feet, 
Billion square International International 
feet, 34-inch basis | Million tons Million tons 14-inch log rule 44-inch log rule 
2. 0 3. 5 lene, 0. 1 1 
2.5 3. 5 7.6 al: (4) 
3. 2 PM ( 7.9 () (1) 
3.5 4.0 8. 0 sll 0. 1 
3.5 4.0 8. 0 al nal 
3. 5 4.0 8.0 el eal 
3.3 6. 0 10.5 a: Sl 
3.9 G5 12. 5 eal stat 
4.2 8.5 13. 5 wi a 
4.1 6. 0 10.5 mall ceil! 
4,2 7.0 11.5 aye | owl 
4.3 13D 12.0 i sl 
EXPORTS 
oul 3. 1 2.7 3. 4 
(5) 2. 2 3. 0 2.8 eat 
(°) 2,2 3.0 3. 8 ei! 
(5) 3.5 3.5 4.5 ai! 
(5) 3.5 3. 5 4.5 all 
(5) 3.5 3.5 4.5 sult 
(5) 3.5 30 4.5 Aue 
(5) 3.5 3. 5 4.5 wa 
(5) 3.5 3.5 4.5 all 
(5) 3.5 3.5 4.5 val 
(5) 3. 5 3.5 4.5 ell 
(5) 3.5 3. 5 4.5 Api 


5 Less than 500 million square feet. 


- Sources: 1970, 1971, and 1972—U.S. Department of 
Commerce, Bureau of the Census. U.S. Exports—schedule 
B, commodity and country. FT 410 (monthly); and U.S. 
imports—general and consumption, schedule A, commodity 
and country. FT 135 (monthly). 

Projections: U.S. Department of Agriculture, Forest 
Service. 
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DEMAND FOR TIMBER PRODUCTS 


This chapter presents information on recent 
trends in consumption of timber products, to- 
gether with projections of potential demands 
to the year 2000. 

The projections of demand indicate the volumes 
of timber products likely to be consumed under 
specified or implied assumptions on population 
and economic growth, technological and institu- 
tional changes, and trends in prices of timber 
products relative to the general price level and 
to most competitive materials.* 


BASIC ASSUMPTIONS 


In partial recognition of uncertainty, pro- 
jections of timber demand have been prepared 
using three alternative assumptions on population 
and economic growth. The medium projections 
of demand have also been presented under three 
alternative price assumptions. Development of 
these alternative projections was designed to 
aid in the evaluation of timber demand-supply- 
price relationships in the last chapter of this 
report. 


Population Assumptions 


Changes in population have an important 
effect on the demand for many products such as 
houses, furniture, and paper. Population changes 
also influence the size of the labor force, a major 
determinant of the level of economic activity 
and related materials usage. 

During the five decades 1920-70, the popu- 
lation of the United States increased by nearly 
100 million persons, rising at an average annual 
rate of 1.3 percent (table 114, fig. 49; Append. V, 
table 1). 

Recent projections of the Bureau of the Census ” 
indicate that population is likely to continue to 
grow fairly rapidly through the projection period. 
The medium projection used in this study shows 
population rising to 281 million in 2000 (table 
114, fig. 49)—-slightly above the median of the 
series of projections published by the Bureau of 
the Census in its 1972 report. The annual rate 


1 For a more complete discussion of the nature and 
meaning of longrun projections of demand for timber 
products, problems involved in making projections, 
principal determinants of demand, models for making 
projections, and uses of projections, see Folia Forestalis 
101. Forecasting in forestry and timber economy, prelimi- 
nary report. IUFRO, Section 31, Working Group 4. 
49 p. Metsantukimullaitos, Institutum Forestale Fenniae, 
Helsinki, Finland. 1971. 

2 U.S. Department of Commerce, Bureau of the Census. 
Projections of the population of the United States, by 
age and sex (interim revisions): 1970 to 2020. Cur. Pop. 
Reps. Ser. P-25, No. 448, 50 p. 1970. 

Projections of the population of the United 
States, by age and sex: 1970 to 2020. Cur. Pop. Reps. 
Ser. P-25, No. 470, 56 p. 1971. 
Projections of the population of the United 
States, by age and sex: 1972 to 2020. Cur. Pop. Reps. 
Ser. P-25, No. 493, 26 p. 1972. 
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of population growth represented by this projec- 
tion gradually declines from 1.1 percent in the 
1970’s to 1.0 percent in the 1990’s. 

Projections of population shown in table 114 
are substantially lower than similar Census pro- 
jections made in 1964 * and used in the preceding 
appraisal of the timber situation made by the 
Forest Service.* The medium projection in the 
1964 Census report, for example, indicated a 
population of 326 million in 2000. 

Fertility rates—The revised population series 
used in this study reflect significant reductions in 
Census Bureau assumptions regarding future 
fertility rates. There have been large fluctuations 
in fertility rates in recent decades, as illustrated 
in figure 50, but since the late 1950’s the trend 

3 U.S: Department of Commerce, Bureau of the Census. 
Projections of the population of the United States, by age 
and sex: 1964 to 1985 with extensions to 2010. Cur. Pop. 
Reps. Ser. P—25, No. 286. 1964. 

4U.S. Department of Agriculture, Forest Service. 


Timber trends in the United States. Forest Resource 
Rep. 17, 235 p. 1965. 
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TaBLE 114.—Measures of population and economic growth, selected years 1920-72, with projections to 2000 


Gross national Per capita gross Disposable personal Per capita disposable | Index of manufacturing 
Year Population product ! national product income! personal income production 
Annual | Billions Annual Annual Billions Annual Annual Annual 
rate of of 1967 rate of 1967 rate of of 1967 rate of 1967 rate of rate of 
Millions | increase dollars increase dollars increase dollars increase dollars increase 1967=100 increase 
1920. 226 L06%5).| Ee 2 ee 1GONSs Ene - 2 esse 1642 }| eae eeeone 
1025: . 23 115.8 1.7 201. 8 3.2 i 19.8 4.1 
19302. 123.2 1.2 215.8 1.4 5 d b 18.7 -1.1 
1035. Joes 127.4 sith 199.3 —1.6 1, 564 —2.3 150. 8 -11 1, 184 —1.7 18.0 -.8 
1040). =. 2 132.6 -8 267.1 3.3 2, 014 5.2 190.3 4.8 1, 435 3.9 25.4 7.1 
1045-22532 140.5 1,2 417.6 3.5 2, 972 8.1 262.8 6.7 1, 870 5.4 42.6 10.9 
1950222522. 152.3 1,6 417.8 ok 2, 743 —1.6 285. 6 Lt 1,875 al 45.0 asa 
19655.22=. 165. 9 i Be 515. 0 4.3 3, 104 2.5 339, 4 3.5 2, 046 1.8 58. 2 5.3 
1960222222 180. 7 i BY 573. 4 yy) 3, 173 4 389, 2 2.8 2, 154 1.0 65. 4 2.4 
10652222223 194.3 1.5 726. 4 4.8 3, 739 3.3 497.7 5.0 2, 562 3.5 89.1 6.4 
1966:..-..3. 196. 6 1.2 773.8 6.5 3, 936 5.3 525. 0 5.5 2, 670 4.3 - 98.3 10.3 
AY ey fea sea 198. 7 | a 793. 9 2.6 3, 995 bs 546. 3 4.0 2, 749 3.0 100. 0 ei: 
1968 _. =. 562 200. 7 ¥10 830. 8 4.7 4,140 3.6 570. 8 4.5 2, 844 3.4 105. 7 5.7 
1969. ---..- 202. 7 1.0 853. 2 ra 4, 209 ded, 587. 6 2.9 2, 899 1.9 110.5 4.5 
1970:22.2. 204. 9 A ae 849. 0 — 5 4, 143 —1.5 610. 0 3.8 2,977 2.7 106. 6 —3.7 
yA ee 207.0 a 872.1 rae f 4, 213 1.6 634. 6 4.0 3, 066 2.9 106. 8 2 
1972. cecce 208. 8 9 928.3 6.4 4, 446 5.5 662. 0 4.3 3,170 3.4 114.4 (Gas 
Low projections 
1980222..2 226 1.0 1, 240 3.5 5, 500 2.5 850 3.5 3,740 2.5 150 3.5 
Co ae 248 9 1,750 3.5 7, 080 2.5 1,190 3.5 4,810 2.6 210 3.4 
Laan miss 266 Pa * 2,480 3.5 9, 310 2.8 1, 680 3.5 6, 33 2.8 290 3.3 
Medium projections 
|| 228 11 1,310 4.0 5, 730 2.9 890 4.0 3, 890 2.9 160 4.1 
199022 sssse 255 11 1, 930 4.0 7, 580 2.8 1, 310 4.0 5, 160 2.8 230 4.0 
eres 281 1.0 2, 860 4.0 10, 180 3.0 1,950 4.0 6, 930 3.0 340 3.9 
High projections 

232 1.3 1,370 4.5 5,910 3.2 930 4.6 4,020 3. 2 170 4.7 
266 1.4 2,130 4.5 8,000 3.1 1, 450 4.5 5, 440 3.1 260 4.6 
301 1.2 3, 300 4.5 10, 970 3. 2 2, 250 4.5 7,470 3.2 410 4.6 


1 The 1970 trend level for the gross national product ($882 billion) and dis- 
posable personal income ($600 billion) were used as the base for calculating the 
projected values. 


NOTE: Annual rates of increase are calculated for 5-year periods from 1920 
through 1965, for 1-year periods 1965 through 1972, and for 10-year periods 
1970 through 2000. 


Sources: Population, U.S. Department of Commerce, Bureau of the 
Census. 1920-45— Population estimates and projections. Cur. Pop. Reps. Ser. 
P-25, No. 442. 1970; 1950-70—Estimates of the population of the United States to 
December 1, 1971. Cur. Pop. Reps. Ser. P-25, No. 474. 1972; 1971-72—Estimates 
of the population of the United States to January 1, 1973. Cur. Pop. Reps. Ser. 
P-25, No. 496. 1973; 1980-2000—Profections of the population of the United 
States, by age and sex (interim revisions): 1970 to 2020. Cur. Pop. Reps. Ser. 
P-25, No. 448. 1970. 


has fallen sharply. The prevailing fertility rate 
in the period 1968-70 would result in a popula- 
tion close to the medium projection used in this 
study. The much lower fertility rates of 1971 and 
1972, would result in a population less than the 
low projection shown in figure 49. 
Immigration.—The allowance for immigration, 
in the Census Bureau projections of future popu- 
lation growth averages 400,000 net immigrants 


5 These fertility rates indicate the number of births per 
1000 women during their child bearing years. For a more 
detailed technical definition, see U.S. Department of 
Health, Education, and Welfare; Public Health Service. 
Natality Statistics Analysis United States, 1965-67. 
National Center for Health Statistics, Ser. 21, No. 19, 
38 p. 1970. 


Gross national product and per capita gross national product derived from 
data published in the following sources: 1920-25— U.S. Congress, Joint Com- 
mittee on the Economic Report. Potential economic growth of the United 
States during the nezt decade. 88rd Cong., 2d sess. 1954; 1930-67 and 1968-71— 
U.S. Department of Commerce, Social and Economic Statistics, Bureau of 
Economic Analysis. Survey of current business. 52(7). July 1972; 1930-72— 
Council of Economic Advisers. Economic report of the President. January 1973. 

Disposable personal income and per capita disposable personal income 
derived from data published in the following source: 1930-72—Council of 
Economic Advisers. Economic report of the President. January 1973. 

Index of manufacturing production derived from data published in the 
following sources: 1920-25—Federal Reserve System. Industrial production 
1957-1959 base. 1962; 1930-70—Council of Economie Advisers. Economic report 
of the President. January 1972; 1971-72—U.S Department of Commerce, 
Social and Economic Statistics. Burean of Seonomic Analysis. Survey of 
current business. 53(3). March 1973. 


per year between 1970 and 2000—a significant 
part of the total population growth in the medium 
projection. Reductions in immigration, and thus 
in projected population growth, could result 
from mounting national concern about popula- 
tion size and environmental impacts. 


Gross National Product Assumptions 


Changes in the consumption of many timber 
products, as well as other industrial materials, 
have been closely associated in recent decades 
with changes in the Nation’s gross national 
product, i.e., the value of all goods and services 
produced. In developing a number of the timber 
product projections shown in this chapter, pro- 
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jected changes in the gross national product 
have been used as a principal indicator of changes 
in demand. 

Between 1920 and 1970, the gross national prod- 

uct, measured in constant 1967 dollars, increased 
more than five times—rising at an average annual 
rate of 3.4 percent (table 114, fig. 51; Append. 
V, table 1). Annual changes have fluctuated 
widely, from as much as +16.1 percent to —14.8 
percent (fig. 52). The highest sustained rates of 
growth in gross national product occurred in the 
1960’s, when growth averaged 4.5 percent per 
year. 
_ The wide fluctuations in annual rates of growth 
in the gross national product have reflected such 
factors as differences in the rates of change in 
labor force, rates of unemployment, hours worked 
per year, and productivity. Cyclical factors 
will presumably continue to cause fluctuations 
In gross national product in the years ahead. 
But for this study only trends in growth were 
considered, using three different rates of growth: 
3.5 percent, 4.0 percent, and 4.5 percent. 


Annual percentage change in 
gross national product 1920 - 70 
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Basis for gross national product projections.— 
These differences in assumed growth rates for 
gross national product partly reflect the different 
assumptions on population growth and the related 
size of the labor force. Thus, the highest rate of 
growth in gross national product is associated 
with the high projection of population. However, 
most of the difference in projected rates is due to 
underlying assumptions on trends in productivity 
of the labor force. 

Given a continuation of recent trends in labor 
force participation rates and hours worked per 
year, and an unemployment rate of 4 percent, 
the implied rates of increase in productivity in the 
private economy underlying the gross national 
product projections are about 3.0 percent, 3.4 
percent, and 3.8 percent respectively. In the 
1960’s_ productivity in the private economy 
increased about 3.6 percent per year. 

The medium assumed rate of growth would re- 
sult in a gross national product of $1,310 billion 
in 1980—some 54 percent above that of 1970 
(table 114). By 2000 this projection would reach 
$2,860 billion—some 3.4 times that of 1970. The 
associated projection of per capita gross national 
product in 2000 rises to $10,180—nearly 2.5 times 
the 1970 average. 

The projections of gross national product used 
in this study are substantially higher than those 
used in earlier appraisals of the timber situation 
by the Forest Service. For example, the medium 
projection of gross national product in 1980 is 
about 15 percent above that used in the preceding 
timber appraisal published in 1965.° However, it 
is close to recent projections made by the Bureau 
of Labor Statistics,’ the National Planning Associ- 
ation,® and the National Industrial Conference 
Board.® 

Disposable personal income.—This measure of 
income available for spending or saving by the 
Nation’s population is another important indi- 
cator of the demand for certain products such as 
furniture and various grades of paper and board. 
It also has a significant influence on household 


formation and size of dwellings. 

Since 1950, disposable personal income has 
equaled about 68 percent of the gross national 
product. This historical and rather constant 
relationship was assumed to continue through 
the projection period (table 114). 


6 Op. cit. Timber trends in the United States. : 

7 U.S. Department of Labor, Bureau of Labor Statistics. 
Patterns of U.S. economic growth. Bull. 1672. 1970. 

8 National Planning Association. The technique of 
long-range economic projections. Projection Highlights, 
Vol. 1, No. 5. Washington, D.C. 1970. 

——— The U.S. economy in the coming decade. Pro- 
jection Highlights, Vol. 2, No. 10. Washington, D.C. 1972. 

® National Industrial Conference Board. Economic 
growth in the seventies. Washington, D.C. 1970. 
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Manufacturing activity.—Future changes in man- 
ufacturing—a major wood-using sector of the 
U.S. economy—will also be important in deter- 
mining the demand for some timber products. 
In the past several decades the index of manu- 
facturing production published by the Federal 
Reserve Board,’ has shown a fairly consistent 
upward trend, ‘and close relationship to changes 
in the gross national product (figs. 53 and 54). 

The medium projections based on the historical 
trends and relationships show an increase in manu- 
facturing production by 2000 to about 3.2 times 
the 1970 level. 

Rates of growth in projections of manufacturing 
production, and in construction activity dis- 
cussed later in this chapter, decline over the 
projection period. Transportation, trade, and 
other services account for a growing share of the 
projected gross national product, as in the past. 
In the period 1950-68, for example, the portion 
of the gross national product originating in these 
sectors rose from 46.5 to 49.6 percent. 

The projections of manufacturing activity and 
construction adopted in this study rest on the 
assumption that the U.S. economy will continue 
to be oriented largely to production of economic 
goods, and that adequate supplies of raw materials 
and energy sources will be available to support 
such sustained growth over the next three decades. 

Both of these assumptions are being increasingly 
challenged,” and for the longrun it is difficult 
to conceive of an indefinite continuation of high 
geometric growth rates. Also, concern over 
environmental factors could affect the types of 
goods produced, rates of productivity in manu- 
facturing, and rates of increase in gross national 
product. For the projection period used in this 
study, however, it was assumed that the economic 
growth assumptions adopted provide an acceptable 
basis for evaluation of potential timber demands. 


Technological and Institutional Assumptions 


Institutional and technological changes in the 
U.S. economy have substantially influenced use of 
different raw materials. Some of these changes such 
as increasing urbanization, with resulting impacts 
on building heights and fire codes, for example, 
have led to partial displacement of timber products 
in construction. Technological developments in 


10 Federal Reserve Board. Federal Reserve Bulletin. 
Washington, D.C. Monthly. This index measures changes 
in the physical volume or quantity of output in manu- 
facturing industries. 

1 See for example: Commoner, Barry. The closing 
circle. Alfred A. Knopf. 1971; Meadows, Donella H., 
Dennis L. Meadows, Jorgen Randus, and William W. 
Behrens. The limits’ of growth. Universe Books, New 
York. 1972. 


Index of manufacturing production 


1920 - 70, with projections to 2000 


500 seen BEER ee ee ee 
11) ——E—EE—E———————————— 
300 eae A 


DOO a 


100 eens 


80 SS SE Ee 


(1967 = 100) 


60 
40 


20 See fe 


INDEX OF MANUFACTURING PRODUCTION 


10 = si é NG SESS SES ae ee ie) Ucar Sa Pe ae ai ers ee ae 
1920 1930 1940 1950 1960 1970 1980 1990 2000 


Figure 53 


Index of manufacturing production in relation 
to gross national product, 1920 - 70 
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industries producing metals and plastics have also 
resulted in displacement of lumber and plywood in 
products such as furniture and containers. 

On the other hand, new technology has simul- 
taneously led to large increases in the use of 
lumber in pallets, greater use of plywood in con- 
struction, and use of pulp and paper, plywood, 
hardboard, and particleboard in a wide assortment 
of end uses. 

In the following sections of this chapter, projec- 
tions of demand for some products such as furni- 
ture have been adjusted for specific technological 
changes that appear to be in prospect. For other 
products, such as pulp and paper, use of historical 
data as a base for projections implicitly assumes 
a continuing stream of technological and institu- 
tional changes such as have occurred in the past, 
as well as other variables such as educational levels, 
capital availability, and military activities. 
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Price Assumptions 


Past increases in timber product prices have 
undoubtedly played an important role in deter- 
mining levels of comsumption of timber products, 
both in actual terms and relative to competing 
materials. A number of closely related factors such 
as installation and maintenance costs, perform- 
ance, useful life, and market promotion efforts 
have likewise affected actual and relative use. 


To determine potential effects of alternative 
price levels, the medium projections of demand for 
major timber products were developed using three 
price assumptions, as follows: 

(1) One set of projections was developed on the 
assumption that 1970 prices of timber products 
reJative to average wholesale prices of all com- 
modities and to most competing materials would 
not change significantly during the projection 
period. These were the price relationships prevail- 
ing during most of the 1950’s and 1960’s when 
most of the basic data on timber products use 
were compiled for this study. The 1970 prices were 
also intended as a base level for judging the size of 
price changes resulting from potential imbalances 
between timber demand and supply. 

The 1970 price relationships could be expected 
to prevail only if supplies of stumpage meet de- 
mands at 1970 prices through the projection 
period—which later analyses indicate is not 
likely—and if productivity in the timber process- 
ing industries keeps pace with that in other 
industries. 

In the past these conditions have not held for 
periods longer than a decade or two, and prices of 
most timber products have shown persistent long- 
run upward trends relative to the general price 
level (figs. 55, 56, and 57; Append. V, tables 2, 3, 
and 4). Timber product prices have also shown 
longrun upward trends relative to important com- 


Relative wholesale price index of lumber 


1800 - 1972, with projections to 2000 


200 ~ 
trend at a 
1.5 percent annual 7-1. -~ 
e 
increase 


=100) 


100 


RELATIVE WHOLESALE PRICE INDEX (1967 
iS) 
is} 


1900 1920 1940 1960 1980 200( 


1860 1880 


1800 1820 1840 


Figure 55 


147 


Relative wholesale price indexes 
of selected timber products 1940-72, 
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peting raw materials such as iron, aluminum, and 
nonmetallic minerals.’” 


12 Potter, Neal, and Francis T. Christy, Jr. Trends in 
natural resource commodities—statistics of prices, output, 
consumption, foreign trade, and employment in the United 
Sv 1870-1957. The Johns Hopkins Press, Baltimore. 

62 


Fisher, Joseph L., and Neal Potter. World prospects 
for national resources. The Johns Hopkins Press, 
Baltimore. 1964. 
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(2) In recognition of the likelihood of future 
price increases, a second set of demand _ projec- 
tions was based on the assumption that through 
the projection period relative wholesale prices of 
lumber and plywood would be 30 percent, mis- 
cellaneous products and fuelwood 15 percent, and 
paper and board 10 percent above 1970 average 
prices. 

The assumed level for lumber and plywood 
approximates the actual increases in relative soft- 
wood lumber and plywood prices between 1970 
and 1972. 

(3) A third set of projections was developed 
under the assumption that relative wholesale 
prices of timber products would rise from the 
1970 trend level through the projection period 
much as in the past. For lumber the assumed 
average annual increase for these “rising” prices 
was 1.5 percent. For plywood, miscellaneous prod- 
ucts, and fuelwood a 1.0 percent rise per year 
was assumed, and for paper and board 0.5 percent. 

Since 1800 the relative wholesale price index for 
lumber increased at an average annual rate of 
1.7 percent. There have been periods when this 
index showed little change, as in the period 
1950-67 (fig. 55), but the longrun rising trend 
has been fairly steady. 

Relative prices of pulp, paper, and board also 
leveled off in the 1952-70 period, but during the 
longer period from 1926 to 1970, price increases 
averaged about 0.5 percent annually. Relative 
prices of softwood and hardwood plywood declined 
sharply after 1950 in response to major improve- 
ments in technology in these rapidly growing 


industries but it was assumed for this projection, 
largely on the basis of prospective timber demand- 
supply balances, that future prices would rise as 
indicated above. 

These three sets of price assumptions are sum- 
marized for the major timber products below: 


Relative wholesale price inderes 


Product and price assumptions 1970 1980 1990 2000 
Lumber: 
@)- 1970 levelu 2222422 s 100 100 = = 100 100 
(2) 30 percent increase_____ 100 130 36180 130 
(8); Rising pricesSso2 24 225 110 128 148 172 
Plywood: 
(Mele 70 levele 4. See ae 100 100 += #100 100 
(2) 30 percent increase _____ 100; 2-130) 21130 130 
(3) Rising prices__________ LO 1225 AB4 148 
Paper and board: 
@) 19 70evelin 22-232 eee 100 100 += 100 100 
(2) 10 percent increase_____ LOO 10% a0 110 
(3) Rising prices_________- 105 110 116 122 


Variables affecting prices of timber products.— 
Past increases in relative prices of timber products 
presumably have resulted from a combination of 
factors such as increasing competition for the 
available timber, and in some cases, rising costs of 
timber harvesting and manufacturing due to 
slower rates of technological progress than in other 
economic sectors. 


Variation in price trends among timber products 
are attributed in part to different trends in pro- 
ductivity. The differences also reflect the relative 
importance of stumpage costs. In recent years, 
stumpage costs have made up roughly 35 to 45 
percent of the f.o.b. mill prices of softwood lumber, 
for example, compared to 5 to 10 percent of the 
mill price of the lower grades of paper and board. 

Stumpage price trends.—Stumpage prices have 
risen more rapidly in recent decades than prices 
of lumber and other processed timber products. 
For example, between 1910 and 1970 relative 
prices of Douglas-fir stumpage rose an average of 
3.5 percent annually, while southern pine stumpage 
increased about 3.2 percent annually (fig. 57; 
Append. V, table 2). 

The faster percentage increase in stumpage 
prices in comparison to product prices suggests 
that growing economic scarcity of timber has been 
of greater importance than increases in costs of 
harvesting and manufacturing in determining 
product prices. Also, in recent years closer utiliza- 
tion of timber for a combination of products such 
as lumber, plywood, and pulp chips, and better 
allocation of timber for highest value products, 
have tended to increase stumpage values, as well 
as increase recovery of timber per acre logged. 

Regardless of the cause, the differential rates 
of growth in stumpage and product prices mean 
that much of the increase in product prices has 
been passed on to stumpage owners. Based in 
part on past trends in relationships between 
stumpage and product prices shown by a number 
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of recent studies, it has been assumed that an 
average of about 75 percent of future increases in 
timber product prices would go to stumpage. The 
remaining 25 percent of product price increases 
would be available to cover higher costs of harvest- 
ing and manufacture. 

General approximations of the percentage in- 
creases in stumpage prices associated with the 
above assumptiors, and the assumptions on prod- 
uct prices, are shown in the tabulation below: 

Relative stumpage price indexes 
Product and price assumptions 1970 1980 1990 2000 2010 2020 


Sawtimber stumpage: 


(OINO7Oileveleess eee eo scece esas 100 100° 100’ 100 100 100 

(2) 30 percent increase___--.---------- 100 161 161 161 ~= 161 161 

(3) PRisingipricessasssse en ese- eee e ee 100 1384 4175 221 275 337 
Pulpwood stumpage: 

(97 Olevel aes ee oe te ee 100 100 100 100 += 100 100 

(2) 10 percent increase_-_-.-.--------- 100 «318 «49318 318 318 318 

(3)) Rising tpricess= 22 2-2 = 100 212 329 453 582 720 


There would, of course, be widely varying 
rates of increase in stumpage prices for different 
species and kinds of timber. Where stumpage 
prices are low and account for only a small 
percentage of the price of processed timber 
products, rising product prices would result in 
very large percentage increases in stumpage 
prices." 


On the other hand, where stumpage prices 
comprise a substantial part of the price of the 
product, rates of growth in stumpage prices 
would be relatively low. For example, estimated 
increases in Douglas-fir and southern pine stump- 
age prices associated with the third price assump- 
tion average about 2.7 percent per year—somewhat 
below the average rate between 1910 and 1970. 


The assumed relationships between product 
and stumpage prices also mean that stumpage 
in the future would account for an increasing 
proportion of product prices. For example, under 
the third price assumption, Douglas-fir and 
southern pine stumpage prices would rise to 
about 50 percent of the price of lumber by 2000— 
compared to roughly one-third in the 1965-70 


13 Anderson, Walter C. Determinants of southern pine 
pulpwood prices. USDA Forest Serv. Res. Pap. SO-44, 
10 p. 1969. 

Guttenberg, Sam. Economics of southern pine pulpwood 
pricing. For. Prod. J. 20(4):15-18. 1970. 

; and Clyde A. Fasick. What decides southern 
pine stumpage prices? For. Ind. 92(13) : 45-47. 1965. 

Holley, Daniel L., Jr. Factors in 1959-69 price rise in 

southern pine sawtimber analyzed. For. Ind. 97(4) :40-41. 


14 This can be illustrated as follows: In 1970 the stump- 
age price of lodgepole pine sold from the National Forests 
averaged about $4 per thousand board feet while lodge- 
pole pine 2X4’s sold for about $70 per thousand board 
feet. Given the assumptions on rates of increase in the 
price of lumber (e.g., 1.5 percent per year) and the pro- 
' portion passed on to stumpage, the projected price of 
lodgepole pine stumpage and 24’s in 2000 would be 
$33 and $109 respectively. The annual rate of increase 
in stumpage prices would average 7.8 percent in the 1970’s, 
with a fall to 3.3 percent in the 1990’s. 
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period, and 10-15 percent in the early 1900’s 
(fig. 58). 

Pulpwood stumpage prices under the third 
price assumption specified earlier would rise 
from around 5-10 percent of the price of the 
lowest priced grades of paper and board in 1970 
to over 20 percent by 2000. 


Effects of Price Increases on Timber Demands 


In preparing projections of demand for lumber 
and other timber products under these alternative 
price assumptions it has been necessary to make 
certain assumptions about the quantitative effects 
of price increases on projected demands. 

General observation of timber markets indicates 
that in the shortrun price changes may have only 
limited effects on quantities of timber products 
that consumers will buy. For example, the spec- 
tacular rise of lumber and plywood prices in 1968- 
69, and a similar rise in 1971-72, appears to have 
had very limited initial impacts on consumption 
of these products in most end uses. Over the 
longer run, however, sustained upward shifts in 
prices of timber products relative to the wholesale 
price Jevel and to competing products would un- 
doubtedly lead to reduced demands for timber. 

Longrun trends in lumber consumption and 
reJative prices appear to illustrate this effect. 
Despite the very large expansion of major markets 
in construction, manufacturing, and shipping 
during the present century, lumber consumption 
in 1970 approximated the consumption level of 
the early 1900’s. Presumably the increase in 
relative lumber prices—averaging 1.6 percent 
per year in this period—was an important factor 
leading to increased use of substitutes and other 
changes affecting lumber uses. 

In contrast to lumber, the demand for paper 
seems to be rather insensitive to price changes. 
This is believed to reflect the lack of acceptable 
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low-cost substitutes for paper and board in most 
end uses. Also, for many items such as books, 
tissue paper, and various kinds of containers the 
cost of paper or board to the final consumer is so 
smal] in relation to the total] price of the product, 
or to consumer income, that even fairly large 
percentage changes in paper and board prices 
appear unlikely to have much impact on 
consumption. 

Although such general relationships between 
timber product prices and demand seem reasonably 
clear, there are no valid quantitative measures of 
the longrun impacts of price increases on demand.” 
Estimates were therefore developed on a judgment 
basis to indicate the changes in demand expected 
to result from changes in product prices, as 
follows: 


Change in demand resulting from a sustained 
1 percent rise in relative prices 


Inmber, plywood, and mis- Paper and _ board 


Years after price increase cellaneous products (percent) (percent) 
WS Gece ee fees —0. 1 —0. 05 
1590 6 oe ype as eae —0.3 —0. 1 
Ny were tae eae —0. 5 —0. 2 


These assumptions mean, for example, that a 
10 percent increase in Jumber prices would result 
in a 1 percent decrease in demand in the first year 
after the price increase. At the end of the fifth 
year, if the price increase were sustained, demand 
would decrease 3 percent, with a further fal] to 5 
percent in the tenth year and thereafter. This 
sequence recognizes that it takes time to change to 
alternative materials and ways of producing 
products. 

Actua] changes in future consumption and in 
equilibrium prices of timber products and stump- 
age—in contrast to the selected price assumptions 
presented in this chapter—will be determined 
both by future trends in demands for timber 
products and by availability of timber supplies. 


15 Several studies have examined demand-price relation- 
ships of timber products. Examples of recent studies of 
this kind include: 

Gregory, G. Robinson. A statistical investigation of 
factors affecting the market for hardwood flooring. Forest 
Science 11(2): 200-2038. 1965. 

Holland, I. Irving. Some factors affecting the consump- 
tion of lumber in the United States with emphasis on 
demand. Ph.D. dissertation. Sch. For., Univ. Calif., 
Berkeley. 1955. 

An explanation of changing lumber consumption 
and price. Forest Science 6(2):171-192. 1960. 

McKillop, W. L. M. Supply and demand for forest 
products—an econometric study. Hilgardia 38(1). Univ. 
Calif., Berkeley. 1967. 

Mead, Walter J. Competition and oligopsony in the 
Douglas-fir lumber industry. Univ. Calif., Berkeley and 
Los Angeles. 1966. 

Mills, Thomas J. An econometric analysis of market 
factors determining supply and demand for softwood 
lumber. Ph.D. dissertation Dept. For., Mich. State Univ., 
Lansing. 1972. 

Zivnuska, J. A. Supply, demand and the lumber market. 
J. Forest. 53:547-553. 1955. 


Such comparisons of timber demands and supplies, 
and related price implications, are presented in the 
final chapter of this report. 


DEMAND FOR TIMBER PRODUCTS IN NEW 
HOUSING 


In 1970 roughly a third of the softwood lumber 
and plywood, plus substantial volumes of other 
timber products such as hardwood plywood, 
particleboard, and insulation board, were used in 
the production of new housing. Future demand for 
housing is also expected to be of great importance 
in determining demand for timber products. 

This section begins with an analysis of the de- 
mand for housing by source of demand, that is, 
new households, vacancies, and replacements. 
Because of the large variation in the average use 
of lumber and other wood products per housing 
unit, trends in the types of units produced, that 
is, single-family, multifamily, and mobile units, 
have also been evaluated." This is followed by an 
analysis of the use of various timber products per 
unit produced, and by projections of total demand 
for timber products in the housing sector. 


Household Formation 


New household formations have long consti- 
tuted the major source of demand for housing. 
Although showing considerable fluctuation over 
the years, household formations have increased 
from an average of about 556 thousand annually 
in the 1920’s to around 1 million in the 1960’s 
(table 115). 

Headship rates——Household formations depend 
both on total growth in population and on the 
number of individuals willing and able to occupy 
separate dwelling units. The latter in turn is 
determined largely by the age structure of the 
population and level of income, and is expressed by 
headship rates, that is, the proportion of the 
population in each age group that heads separate 
households. 

There is a well defined relationship between age 
and headship (table 116, fig. 59). Typically head- 
ship rates rise abruptly from the 15-19 year age 
class to the 25-29 year age class. Rates continue 
to rise slowly until after ages 70-75 when individ- 
uals reach the point where they can no longer 
maintain separate households. 

Between 1940 and 1970, headship rates increased 
significantly in every age class. The sizable in- 
crease in headships among older and younger age 
persons who have traditionally lived with relatives 


16 The material on demand for housing in this section 
has been based largely on a detailed study by Thomas E. 
Marcin (Projections of demand for housing by type of 
unit and region. U.S. Dept. Agri., Agri. Handb. 428, 76 p. 
1972). Marcin’s study also presents a computer model 
for estimating future demand for housing by type of unit 
and region. 
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TaBLE 115.—Households and household formations, 
by decade, 1920-70, with projections to 2000 


Total Average annual Persons 
Year house- household increase ! per 
holds household 
Thousands Thousands Percent Number 
1920_-=-—- 2443 G2 See een eris emirates 6 ne 
19302522" 30, 002 556. 6 2.1 4.1 
1940_____ 34, 964 496. 2 1.5 3.8 
1950222=" 42, 969 800. 5 2. 1 3. 5 
ISSOSe = 53, 024 1, 005. 5 2.1 3.4 
NOD soe 63, 417 1, 039. 3 1.8 3. 2 
Low projections 
98022222 76, 400 1, 330. 0 1.9 3.0 
9902222 88, 500 1, 210. 0 1.5 2.8 
2000252-- 97, 700 920. 0 1.0 207 
Medium projections 
1G802s=22 76, 800 1, 370. 0 2.0 3. 0 
ORO). see 89, 600 1, 280. 0 1.6 2. 8 
2000225=- 99, 800 1, 030. 0 ial 2.8 
High projections 
1980222 2= 77, 200 1, 410. 0 2.1 3. 0 
1990_____ 90, 400 1, 320. 0 1.6 2.9 
2000222. 102, 700 1, 230. 0 1.3 2.9 


1 Average annual increase for decade ending on Decem- 
ber 31 of preceding year for projections (see note below). 
Decade average for 1970-80 is calculated for 10-year 
period based on 9.75 years. 


Note: Historical data on households are for decennial 
census dates, generally April 1. Projected number of 
households are estimates as of January 1 of given year. 


Sources: U.S. Department of Commerce, Bureau of the 
Census. 1920-60—United States census cf housing, 1960. 
HC(1)-1. 1963; 1870—1970 Census of housing. Ser. HC 
(V1)-1. 1971. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


largely reflects a substantial increase in per capita 
disposable personal income and social changes in 
this period.” 

Projections of headship rates, based on past 
relationships with per capita income and expecta- 
tions about further social changes, show a con- 
tinuing rise for all age classes through the 
projection period (table 116, fig. 60). 


” For a more complete discussion of the factors affecting 
changes: in headship rates see Campbell, Burnham O. 
Population change and building cycles. Univ. Ill. Bull. 
64 (27) :46-49. 1966. 


Headship rates by age class, 1950 and 1970, 
with projections for 2000 
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Projected household formations.—Projected 
household formations—based on the assumed 
headship rates and Census projections of popula- 
tion by age class—rise in the 1970’s to a peak in 
the early 1980’s, then decline through the rest of 
the 1980’s and early 1990’s. After that, projections 
depend increasingly on the population and eco- 
nomic assumptions adopted. Under the medium 
and high assumptions on population and economic 
erowth, there would be a substantial rise in house- 
hold formations after 1990. 

The relatively limited differences between the 
high, medium, and low projections of household 
formations in the 1970’s and 1980’s largely reflect 
effects on headship’ rates of economic growth 
assumptions. After 1990, however, alternative 
projections diverge more and more as effects of 
different rates of population growth become 
increasingly important. 

Numbers of persons per household, which are 
inversely related to headship rates, have declined 
from 4.3 in 1920 to about 3.2 in 1970. The pro- 
jected headship rates indicate a further decline 
to 2.8 (medium level) in 2000 (table 115). 

Household formations continue to be a major 
source of demand for housing through the pro- 
jection period (table 117, fig. 61). However, they 
decline in importance, relative to replacements, 
falling from 59 percent of total projected demand 
in the 1960’s to about 39 percent in the 1990-2000 
decade. 

Households by age class —The distribution of 
households by age class is an important deter- 
minant of demand for the various types of 
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TaBLE 116.—Headship rates by age class, 1940-70, with projections to 2000 


[Percent] 
Age class 
Year 
15-19 20-24 25-29 30-34 35-44 45-54 55-64 65 and 
over 
NQA eis a2 2 eee 2 0.6 11.3 28. 2 37.7 44. 6 50. 7 54. 0 56. 8 
NObO Lee eee es 2. See 1,2 16.1 32.9 39. 9 44.8 49. 2 52. 2 52. 8 
19605 282 oe eee ee 1.8 22. 1 39. 6 45.0 48. 4 52. 6 56. 2 56. 1 
[OOS He e2 eee eee aw 1.8 23. 1 44.6 48. 4 50. 4 52. 8 58. 3 62. 9 
Low projections 
1980 jecs ota Soe tet aS Se 1.9 24. 4 46. 2 49. 3 49. 3 50. 9 58. 5 64. 0 
1090S eee a ee eee 2. 0 25. 7 47.5 49. 6 51.1 53. 2 58. 7 64. 9 
2000222 eee eee =e 2.1 26. 5 48, 2 49.8 51.3 53. 4 58. 9 65. 4 
Medium projections 
NOSQ Eat eee sae 2. 0 25. 0 46. 7 49.8 51.5 53. 1 59. 0 64.5 
19000 sect ee see e 2.2 26. 5 48. 2 50. 7 52. 2 53. 3 59. 3 65. 8 
2000 Beene 2. 4 27. 6 49.3 51. 2 52. 5 £3. 5 59. 5 66. 7 
High projections 
LOSQE ee sae see aes 2.1 25. 9 47.1 50. 1 51.7 53. 3 59. 2 64. 9 
OOO eens se ae ee ae 2. 4 27.9 49.0 51.2 52. 6 53. 6 59. 6 66. 3 
20002 eee eee ee 2.7 29. 1 50. 2 51.9 53. 1 53. 8 59. 8 67.3 


Note: Headship rate is the percentage of persons in 
each age class that heads a household. 


Sources: 1940-50—Campbell, Burnham O. Population 
change and building cycles. Univ. Ill. Bull. 64(27): 46- 


Headship in relation to per capita 
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housing units, such as single-family and multi- 
family units. 

Past fluctuations in the number of births 
result in fluctuations in projected numbers of 


49. 1966; 1960-2000—Marcin, Thomas C. Projections of 
demand for housing by type of unit and region. U.S. Dep. 
Agr., Agr. Handbk. 428, 76 p. 1972. 


households by age class and related changes in 
types of housing units demanded. As a result of 
the large number of births in the 1950’s, for 
example, nearly 58 percent of the projected 
increase in households in the 1970’s will have heads 
under 35 years old. Over four-fifths of these 
will be in ages 25-34. In contrast, the number of 
households with heads 35-44 years old will 
remain virtually unchanged. After 1990, on the 
other hand, most of the growth in the projected 
numbers of households will be in the older age 
classes. 


Housing Replacements 


A second major component of housing demand 
is the replacement of units lost from the housing 
inventory. During the 1960’s replacements ac- 
counted for about 40 percent of the total number 
of housing units provided. 

In the past four decades, gross replacements 
have increased from an average of about 100,000 
units to nearly 700,000 (table 118). This rise 
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TaBLeE 117.—Average annual demand for housing, by source of demand, 1920-70, with projections to 2000 


[Thousand units] 


Net replacements 
Mobiles not 
Period . Total Household | Vacancies— used as 
demand formations | conventional Conven- Mobiles used primary 
units Total tional as primary residences 
units residences 
1920-29____ 803. 4 556. 6 239. 0 LAE SH le es a a aa 
1930-39____ 365. 1 496. 2 —22.9 rea OS I Se es | cg eRe SR 
1940-49____ 809. 0 800. 5 80. 7 Fahy (A ce i ep oc a Foro 
1950-59__ __ 1,522. 4 1,005. 2 227. 6 2 less Aw | Pare sorta | cee) see eS es 22. 2 
1960-69____ 1,648. 7 1,039. 3 — 23.0 EON yo ese5 eee eyek ey Poa emotes tars Mie aie 41.1 
Low projections 
1970-79____ 2,400. 0 1,330. 0 170. 0 800. 0 659. 0 150. 0 100. 0 
1980-89____ 2,450. 0 1,210. 0 180. 0 960. 0 720. 0 240. 0 100. 0 
1990-99____ 2,290. 0 920. 0 160. 0 1,120. 0 Ssu. 0 290. 0 90. 0 
Medium projections 
1970-79____ 2,500. 0 1,370. 0 200. 0 820. 0 660. 0 160. 0 110. 0 
1980-89____ 2,620. 0 1,280. 0 220. 0 1,020. 0 770. 0 250. 0 100. 0 
1990-99____ 2,560. 0 1,030. 0 220. 0 1,210. 0 920. 0 290. 0 100. 0 
High projections 
1970-79____ 2,580. 0 1,410. 0 220. 0 840. 0 680. 0 160. 0 110. 0 
1980-89_- __ 2,780. 0 1,320. 0 260. 0 1,090. 0 830. 0 260. 0 110. 0 
1990-99____ 2, 930. 0 1,230. 0 280. 0 1,310. 0 990. 0 320. 0 110. 0 


Sources: Household formations: U.S. Department of 
Commerce, Bureau of the Census. 1920-60—United 
Stetes census of housing, 1960. HC(1)-1. 1963; 1970— 
1970 Census of housing. Ser. HC(VI)-1. 1971. 

Vacancies, conventional units—Forest Service estimates 
derived from data in the following sources: U.S. Depart- 
ment of Commerce, Bureau of the Census. Historical sta- 
tistics of the United States, colonial times to 1957. 1960; 
1970—Census of housing. Ser. HC(VI)-1. 1971. 

Replacements—Forest Service estimates derived from 
data in the following sources: U.S. Department of Com- 


reflected such factors as shifts of population 
from farms and small towns to urban areas, 
which in turn required replacement of large 
numbers of abandoned dwellings. Urban renewal 
and highway construction programs have led 
to removal of many housing units. Dwellings have 
been lost through fire, flood, and other disasters. 
Some dwellings have been converted to other 
uses. Rising levels of income and public housing 
programs have also made possible an upgrading 
of the housing stock by replacing dilapidated units 
earlier than would have been possible otherwise. 

In view of the growing numbers of older units 
in the Nation’s housing stock, projected in- 
creases in per capita income, and a rising propor- 
tion of mobile homes with relatively short average 


merce, Bureau of the Census. Historical statistics of the 
United States, colonial times to 1957. 1960; United States 
census of housing, 1960. Vol. IV, Pt. 1-A. 1962. 

Mobiles not used as primary residences—Forest Service 
estimates derived from data in U.S. Department of Com- 
merce, Bureau of the Census. United States census of hous- 
ing, 1960. Vol. IV, Pt. 1-A. 1962. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


life, it has been assumed that replacements will 
continue to rise during the projection period. 

With the assumed replacement rates, demand 
for replacement units becomes the major item of 
projected housing production by the last decade 
of the century (table 117, fig. 61). By the 1990’s 
projected net replacements average about 1.2 
million units a year—almost twice the average of 
the 1960’s, and about half of the projected total 
demand for housing in that decade. 

About a quarter of the projected replacement 
demand in the next three decades is for mobile 
homes. This reflects in large part the compara- 
tively short life of mobile homes. Little reliable 
data are available on this matter and estimates of 
probable life vary widely. In this analysis an 
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average life of about 12 years for mobile homes 
was assumed for the decade of the 1970’s, in- 
creasing to about 20 years by 2000. This upward 
trend in average life in effect assumes a general 
upgrading in the quality of the units built. 


Vacancies 


The third major component of housing demand 
is vacancies. For the purposes of this report, 
vacancies have been divided into (1) units for 
sale or rent, (2) second homes and other units not 
for sale or rent, and (3) dilapidated units. 

The first category includes units intended for 
year-round occupancy and on the market for sale 
or rent, and units sold or rented and awaiting 
occupancy. Vacancy rates for this category have 
shown a wide range (table 119). Because the 3.5 
percent rate of 1970 was apparently below normal, 
an increase to 4.1 percent—about the average of 
the late 1960’s—was assumed for the projection 
period. 

The second category of vacancies includes units 
intended for seasonal occupancy, plus units held 
for occasional use, units temporarily occupied by 
persons who have a usual place of residence 
elsewhere, and units held for personal reasons of 
the owner. In recent years, such vacancies have 
composed between 3.5 and 5.8 percent of the 
housing inventory. 

With the increased income, leisure time, and 
mobility that has been assumed, it was estimated 
that demand for seasonal units would rise, so 
that this vacancy rate would increase from 3.5 
percent in 1970 to about 4.6 percent by 1980 
(medium projection), with a subsequent rise to 
about 6.3 percent in 2000 (table 119). Demand for 
seasonal units is closely related to per capita 
disposable personal income and to numbers of 
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TABLE 118.—Housing unit replacements, 1920-70, 
with projections to 2000 


Replacements 2 


Housing 
unit 
Period inven- Net 
tory } Gross 1 
Number! | Rate 
Thousands Thousands Thousands Percent 
1920-29____ 28, 614 115. : (3) 
1930-39 _ - __ 34, 958 105. 0 —168. 2 (3) 
1940-49____ 41, 731 210. 0 —72, 2 (3) 
1950-59_ ___ §2, 302 453.1 267. 4 0. 51 
1960-69_ __- 63, 550 691.3 591. 3 . 93 
Low projections 
1970-79____ 75, 800 900. 0 800. 0 1. 06 
1980-89____ 90, 200 1, 060. 0 960. 0 1.07 
1990-99____| 102, 600 1, 120. 0 1, 120. 0 1. 09 
Medium projections 
1970-79____ 76, 200 920. 0 820. 0 1. 08 
1980-89_ ___ 91, 500 1, 120. 0 1, 020. 0 peslel 
1990-99____| 105, 200 1, 310. 0 1, 210. 0 1.15 
High projections 
1970-79____ 76, 400 940. 0 840. 0 1. 10 
1980-89____ 92, 500 1, 190. 0 1, 090. 0 1.18 
1990-99____| 107, 900 1, 410. 0 1, 310. 0 1, 21 


1 Average annual number for the period. : 

2 Gross replacement is the total number of units lost 
from the housing inventory. Net replacement is gross 
replacement less the number of units added by means 
other than new housing unit construction (that is, con- 
version of one unit to two or more units, conversion of 
nonresidential space to housing units, etc.). 

3 Less than 0.05 percent. 


Sources: Housing unit inventory, 1920-30—Forest 
Service estimated average for the decade derived by adding 
estimated vacancies (table 119) to reported number of 
households (table 115). : 

Replacements, 1920-49—Forest Service estimates de- 
rived from demolition data published by U.S. Department 
of Commerce, Bureau of the Census. Historical statistics of 
the United States, colenial times to 1957. 1960; 1950-59— 
United States census of housing, 1960. Vol. IV, Pt. 1-A 
1962; 1960-69—Forest Service estimates derived from 


housing start vacancy change and housing inventory data. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


people in the middle to older age classes. Hence, 
there are significant differences between pro- 
jected high and low rates of second home de- 
mand, especially toward the end of the century. 

Projected total vacancy rates rise fromthe 
1970 level of 7.6 percent to 10.4 percent in 2000 


DEMAND FOR TIMBER PRODUCTS 155 


TaBLE 119.—Housing vacancies, 1920-70, with projections to 2000 


Proportion of housing inventory 
Year Vacant units 
Total For sale or Not for sale Dilapidated 
rent ! or rent ? 
Thousands Percent Percent Percent Percent 
1920 S2ane aa 200 0.8 NA NA NA 
19308222 eae 2,590 189 NA NA NA 
1940 SSeaieees 2,361 6. 3 4.1 POS a the plea ete eed 
195 ORR eee 3,168 6. 9 1.6 4,2 ial 
1960 See ae 5,444 9.3 3. 5 4,9 .9 
19/0222 5,214 7. 6 3.5 3.5 a5) 
Low projections 
1OSQL aes ane 6,900 8. 3 4.0 AD Oi etna = See eis tah eee 
1990 ne ease 8,700 9. 0 4.1 Gey O) A [area ae ee ere ee 
2000 S=2sees 10,300 9.5 4.1 Aes | et ae a lent et 
Medium projections 
9 SOR eae 7,200 8.6 4. 0 CH AOL etek ayes Ay hea te RS pee 
19 90S ae 9,400 9.5 4.1 baal tee ae a Peas a 
2000R aaa 11,600 10. 4 4.1 GIGS i eee en wae ate ee 
High projections 
GS ORS Se 7,400 8.7 4.0 sls as  eypeamee oe uaa eg, ayy 
19 9 OP ee 10,000 10. 0 4.1 OR ease ee be RO 
2000S Sees 5." 12,800 11.1 4.1 AO sg eee he aero ara 


1 Data for 1960, 1970, and projections include units 
available for sale or rent and and units sold or rented 
awaiting occupancy. For 1940 and 1950 units sold or 
rented awaiting occupancy not included. For 1940 includes 
dilapidated units. 

2 Data for 1960, 1970, and projections include seasonal 
units, units held for occasional use, temporarily occupied 
units, and units held for personal reasons of the owner. 
For 1940 and 1950 also includes units sold or awaiting 
occupancy. 


(medium level). The associated demand for new 
housing unit production is estimated at 200 
thousand units annually in the 1970’s (medium 
level), rising to 220 thousand units in the 1980’s 
and 1990’s (table 117, fig. 61). 

These vacancy rates, and associated housing 
demand, do not include vacant mobile homes. 
The estimates of mobile home demand (table 120), 
however, do include allowances for mobile home 
vacancies, as well as for mobile home units used 
for nonhousing purposes. 


Total Demand for New Housing 


The total number of housing units produced in 
the United States during the 1960’s averaged 
1.65 million units per year (table 120). This 
was slightly above the average for the 1950’s 
and about double the numbers produced in the 
1920’s and 1940’s. 


Note: Does not include vacant mobile homes. 


Sources: Forest Service estimates derived from data in 
the following sources: U.S. Department of Commerce, 
Bureau of the Census. Historical statistics of the United 
States, colonial times to 1957. 1960; 1970 census of housing. 
Ser. HC(V1)-1, 1971. 

Projections: U.S. Department of Agriculture, Forest 
Service. 


Production of housing units jumped to 2.4 
million units in 1971, and to 2.9 million units 
in 1972—materially above the trend level pro- 
jected in this study for the early 1970’s. However, 
housing has been highly cyclical (fig. 61), and 
production in peak years can be expected to sub- 
stantially exceed trend values. 


The trend level projections shown in this study 
and similar projections prepared by the National 
Association of Homebuilders,'®? show a sharply 
rising trend in housing demand in the 1970’s. 
By the early 1980’s the medium projection of 
this study reaches more than 2.7 million units 
annually (fig. 62). Starting in the late 1980’s 
there is some decline in projected housing demand— 


18National Association of Home Builders. Housing 
requirements for the ’70’s. Econ. News Notes 18(7). 
Washington. July 1972. 
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TaBLE 120.—Average annual production of new housing units, by type of unit, 1920-72, with projections 
to 2000 


[Thousand units] 


Conventional units Mobiles 
Period Total 
demand One- and Multi- Used as Not used as 
Total two- family Total primary primary 
family residences residences 
1920-29________ 803. 4 803. 4 636. 2 16%. 2) joes 22552 2|ee see ee oe ae | eae 
1930-39________ 365. 1 365. 1 319. 7 45. Aol es ee Se A eh Re | ee ee 
1940-49________ 809. 0 780. 5 711. 2 69. 3 28/03 8 Se eee 2 a 
1950-59___.___- 1,522. 4 1,460. 1 1,318.0 142. 1 62. 6 40. 4 22, 2 
1960-69________ 1,648. 7 1,443. 2 981. 9 461.3 205. 5 164. 4 41.1 
NOVO ees a 2 eae 1,870. 2 1,469. 0 863. 1 605. 8 401, 2)\| <2 ee eb esers kee eee 
LO (lees Pee = 2,581. 1 2,084. 5 1,216. 5 868. 1 496.6" |2= 3 22S eee | a ee eee 
Of Qe ome nese 2,954. 4 2,378. 5 1,383. 0 995. 4 SPD L OE |e ae Ee A | eae perce 
Low projections 
1970 =79 2s os 2,400. 0 1,880. 0 1,110; 0 770. 0 520. 0 420. 0 100. 0 
1980-89_______- 2,450. 0 1,960. 0 1,330. 0 630. 0 490. 0 390. 0 100. 0 
1990-99________ 2,290. 0 1,850. 0 1,350. 0 500. 0 440. 0 350. 0 90. 0 
Medium projections 
1970-79________ 2,500. 0 1,970. 0 1,160. 0 810. 0 530. 0 420. 0 110. 0 
1980-89________ 2,620. 0 2,100. 0 1,410. 0 690. 0 520. 0 420.0 100. 0 
1990-99________ 2,560. 0 2,070. 0 1,460. 0 610. 0 490. 0 | 400. 0 90. 0 
High projections 
1970-79________ 2,580. 0 2,040. 0 1,190. 0 850. 0 540. 0 430. 0 110. 0 
1980-89_._____- 2,780. 0 2,230. 0 1,490. 0 740. 0 550. 0 440. 0 110. 0 
1990-99________ 2,930. 0 2,370. 0 1,590. 0 780. 0 560. 0 450. 0 110. 0 


Sources: Housing starts, 1929-49 and 1960-62—Forest 
Service estimates derived from data in the following 
sources: U.S. Department of Commerce, Bureau of the 
Census: Housing construction statistics, 1889 to 1964. 1966; 
1950 census of housing. Vol. I, Pt. 2, 1953; U.S. Department 
of Labor, Bureau of Labor Statistics. Nonfarm housing 
starts, 1889-1958. Bull. 1260, 1959; U.S. Department of 
Commerce, Bureau of the Census. 1950-59—United States 
census of housing, 1960. Vol. IV, Pt. 1-A, 1962; 1963-69— 
Housing starts. Cons. Rep. Ser. C20-71-6, 1971; 1970-72— 
Housing starts. Cons. Rep. Ser. C20-73-3, 1973. 

Total mobile homes, 1940-49—Forest Service estimates 
derived from data in U.S. Department of Commerce, 
Bureau of the Census. 1950 census of housing. Vol. I, Pt. 1, 
1953; 1950-59—Forest Service estimates derived from 
data in U.S. Department of Commerce, Business and 


a reflection of the decline in birth rates in the 
1960’s. By 2000, however, projected housing 
demand rises again to about 2.8 million units. 
The high and low projections follow similar 
trends. 

The projections of housing demand in the 1970’s 
used in this study are somewhat below National 


Defense Services Administration. Construction Review. 7(3), 
1961; Construction Review. 12(8), 1966; Mobile Home/ 
Recreational Dealer Magazine. Market Study, 1967-1968, 
1969; 1960-63—U.S. Department of Commerce, Business 
and Defense Services Administration. Construction Review; 
1964-1969—Bureau of the Census. Housing starts. Cons. 
Rep. Ser. C20-71-6, 1971; 1970-72—Housing starts. Cons. 
Rep. Ser. C20-73-3. 1973. 

Mobiles used as primary residences, Forest Service 
estimates derived from data published by U.S. Department 
of Commerce, Bureau of the Census. United States census 
of housing, 1960. Vol. IV, Pt. 1-A. 1962. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


housing goals.'? Differences between these goals 
and the high projection of this study, for example, 
amount to 0.8 million units over the 1973-78 
period. 


19 U.S. Congress, House Committee on Housing and 
Currency. 2nd Annual report on national housing goals. 
U.S. Cong., 91st, 2nd sess., Hous. Doc. 91-292. 1970. 
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New housing unit production by type of unit, 
1920-72, with projections {medium level] 
to 2000 


3,000 


THOUSAND UNITS 
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1920 1930 1940 1950 1960 1970 1980 1990 2000 


Figure 62 


Demand for New Housing by Type of Unit 


Because of large differences in quantities of 
timber products used per unit, type of housing 
units demanded is of major importance in 
projecting demands for timber products. 


In the 1920-72 period 1- and 2-family units were 
the dominant types of new units produced (table 
120, fig. 62). There has, however, been a substantial 
amount of variation in the relative importance of 
these units. During the 1920’s, proportions of 1- 
and 2-family units reached a low of about 73 
percent of all new units produced. By the mid- 
1950’s such units accounted for over 90 percent 
of all new units. In the late 1950’s the trend 
changed again and by 1972 1- and 2-family units 
accounted for only 47 percent of total housing 
production. 


From the 1920’s through most of the 1950’s 
multifamily units accounted for the remaining 
housing output but by the late 1950’s the mobile 
home had emerged as a significant source of new 
housing. In 1972 mobiles composed over 19 percent 
of total new housing production. 


Single-family housing units have typically been 
occupied by middle age classes, a response to 
family size and income. Occupancy of multi- 
family units and mobile homes, on the other 
hand, has been highest among the younger age 
classes, which typically have small families and 
poetiyely lower incomes and among older age 
classes. 


In this study, occupancy rates by age class and 
type of unit prevailing in the late 1960’s were 
assumed to continue through the projection 
period. Prospective shifts in age distribution of 
the population indicated earlier in this section 


result in substantial changes in projected demands 
for the various types of units (table 120, fig. 62). 

Projected demand for 1- and 2-family units 
continues to increase in the 1970-2000 period and 
constitutes the major element of housing demand. 
Projected demand for multifamily units is relatively 
high in the 1970’s, because of the large number 
of young households, but drops in the 1980’s and 
early 1990’s. 

Projected demand for mobile units used as 
primary residences remains relatively constant 
during the projection period. Additional produc- 
tion of mobile homes is expected for part-time 
use as vacation homes, offices, and other non- 
dwelling purposes. An estimated 20 percent of all 
mobile units produced in 1970 was used in this 
way and this percentage is assumed to continue. 
Projected total demand for mobile homes thus 
averages about 500,000 units a year (medium 
level). 


Conversions 


Conversions of existing housing units into 
two or more units, and conversion of nonresidential 
structures to housing units, has at times met a 
substantial part of the Nation’s housing demands. 
In the 1930’s, for example, more than one-third 
of all units provided came from such conver- 
sions. Projected housing replacement demands 
include an allowance of 100,000 net conversions 
per year—about the same number as in the late 
1960’s (table 118). 


Timber Products Use Per Dwelling Unit 


Since the beginning of the 1960’s there have 
been significant changes in average unit use of 
timber products in housing (table 121). Use of 
plywood and building boards, per unit, has risen 
substantially, while use of lumber has declined. 
These trends reflect factors such as changes in 
unit size, structural and architectural charac- 
teristics, and materials substitution. 


Trends in unit size—In the 1960’s there was a 
fairly steady increase in size of single-family 
units constructed, with the average rising from 
1,340 square feet in 1962 to 1,500 square feet 
in 1970.2° This growth in size of units contributed 
to the rise in use of plywood per single-family 
unit and partially offset a downward trend in lum- 
ber use per square foot of floor area. 


There also has been an increase in the average 
size of multifamily units. In 1965—the first year 
such data became available—5 percent of the new 
units in privately owned apartment buildings had 
three or more bedrooms, 44 percent had two bed- 
rooms, and the remainder were one bedroom or 
efficiency units. By 1970, units with three or more 


20 U.S. Department of Commerce, Bureau of the Census. 
Characteristics of new one-family homes: 1970. C25—70-13. 
1971. 
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TABLE 121.—Timber products consumed per housing unit, by type -f unit, 1962 and 1970, with projections 
(1970 relative prices) to 2000 * 


Lumber Plywood (%-inch basis) Building board ? (44-inch basis) 
Year 
One- and Multi- Mobile One- and Multi- Mobile One- and Multi- Mobile 
two-family} family homes |two-family| family homes |two-family| family homes 
Board feet Board feet Board feet Square feet Square feet Square feet Square feet Square feet Square feet 
196 2ee ee ese 11, 190 4, 500 1, 510 3, 010 1, 800 Di S840\ [ites ee se pay roe |g era ee 
tO (Olea ee se 10, 840 3, 700 1, 680 5, 385 1, 910 1, 300 1, 570 125 1, 590 
Projections 
1980________ 10, 660 3, 400 1, 795 6, 140 1, 950 1, 510 1, 860 140 1, 625 
1990: 2222223 10, 500 3, 100 1, 895 6, 470 1, 975 1, 620 2, 100 155 1, 680 
20002222522 10, 260 2, 900 2, 000 6, 670 1, 985 1, 720 2, 310 170 L775 


1 Includes both hardwoods and softwoods. Includes 
allowance for on-site and manufacturing waste. 


bedrooms had increased to 11 percent and two 
bedroom units to 47 percent of the total.” 


Mobile homes have shown the largest increase 
in average size. In 1962, only a fourth of the mobile 
homes produced were more than 10 feet wide, 
compared to over 90 percent in 1968. By 1970 an 
estimated 8 percent of the mobile homes produced 
were 14 feet wide and nearly 10 percent were 
double-wide sectional units. The double-wides are 
not only relatively large units but many utilize 
heavier framing members and pitched roofs. 
Lengths of mobile homes also increased sub- 
stantially from typical lengths of 29 to 45 feet 
in the early 1960’s to units as long as 70 feet. 


For the future it was assumed that the rise in 
family incomes and preferences of home buyers 
will lead to further growth in average size of all 
types of housing units produced. 


Structural and architectural characteristics.— 
Along with growth in average size of units, the 
percentage of new single-family houses built with 
garages grew from 50 to 65 percent between 1950 
and 1969.” Given the growing affluence assumed 
in this study, the trend to more and larger garages 
appears likely to continue. 


Other changes have led to the virtual dis- 
appearance of porches that were once a feature of 
nearly all one-family houses. Recently, however, 
many houses have been built with wooden decks 
which serve many of the purposes of the earlier 
porches. 


21: U.S. Department of Commerce, Bureau of the Census. 
Housing starts. C20-71-5. 1971. 

22 Characteristics of new one-family houses: 1970. op. 
cit.; U.S. Department of Labor, Bureau of Labor Sta- 
tistics. New housing and its materials, 1940-56. Bull. 
1231. 1968. 


2? Hardboard, insulation board, and particleboard. See 
Append V, table 5, for projections of demand for these 
products. 


Average unit use of timber products, especially 
lumber, has been reduced with the rapid growth 
in proportions of housing units built with concrete 
slab foundations. Between 1956 and 1970, the 
proportion of single-family units constructed in 
this way rose from 16 percent to 36 percent.” 
Construction of houses on slab foundations seems 
likely to continue to grow, although at a slower 
rate than in the past, in response to continued 
population shifts to the South and Southwestern 
sections of the Nation where slab construction 
is used in a large proportion of single-family 
houses. 

A new construction innovation that may offset 
losses in timber products due to increased slab 
construction is the all-weather wood foundation 
system which uses substantial amounts of lumber 
and plywood instead of concrete or block 
construction. 

Another change that has significantly reduced 
timber products use per unit has been the increased 
importance of two-story houses. In 1956 less than 
10 percent of the new, one-family houses had two 
stories, in contrast to 17 percent a decade and a 
half later.* This type of construction reduces 
substantially the roof area and roofing materials 
required to cover a given floor area. Two-story 
construction permits enlarging house size without 
increasing the size of the building lot, a factor 
that should become increasingly important in the 
future with rising land values. 

Rising land values have apparently also been an 
important factor in the rapid growth in construc- 
tion of townhouses or row houses in recent years. 
Most of these units have common masonry side 


3 Ibid. 
34 Tbid. 
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walls with consequent savings in the materials 
used for framing, sheathing and exterior walls. It 
was assumed in this analysis that proportions of 
townhouses will continue to increase. 

Prefabrication of structural members such as 
roof trusses and increased factory fabrication of 
housing components and units have tended to 
lower average unit use of some wood products, 
primarily through reduction of waste and improved 
design. This trend toward use‘ of prefabricated 
housing components and some increase in factory 
fabrication is expected to continue through the 
projection period, although problems of building 
codes, consumer tastes, transportation costs, and 
fragmentation of the building industry may act 
as constraints on a major shift to industrialized 
housing. 

In conventional on-site construction, more 
efficient use of wood, such as wider spacing of 
studs and other structural members, has tended to 
bring about somewhat lower use of timber products 
per unit. There are also opportunities for additional 
savings in use of materials by changes in design and 
specifications. 

Materials substitution—The rising trends in 
use of plywood and building board per housing 
unit and the concomitant drop in lumber use has 
reflected extensive substitution of plywood and 
building board for lumber in such uses as sheathing 
and subflooring. For example, between 1959 and 
1968, average lumber use for sheathing and sub- 
flooring in single-family houses inspected by FHA 
declined from 1,667. board feet per unit to 975 
board feet.” 


Plywood use for these components in this period 
rose from an average of 1,314 square feet to 3,086 
square feet (%-inch basis). 

In addition to such wood-for-wood substitution, 
wood products have been displaced in a number of 
applications by metal siding, by plastic trim, and 
by nonwood flooring materials. Substitution of 
carpeting for oak flooring has had a particularly 
ee effect on wood use in apartment construc- 

ion. 


Metal framing systems—steel and aluminum— 
have been used in single-family house construction 
as well as in multifamily structures. Although 
use of such systems in single-family construction 
has been quite limited, one recent study concluded 
that substantial displacement could occur with 
a 30 to 50 percent increase in relative prices of 
lumber over the 1970 level.?® Another study 


8 Phelps, Robert B. Wood products used in single- 
family houses inspected by the Federal Housing Adminis- 
ae 1959, 1962, and 1968. USDA Stat. Bull. 452, 29 p. 


8 Kroll, Seymour and Associates, Inc. A comparative 
research study of wood and metal framing systems. 
Western Wood Products Association Report WWP-1, 
Copy 1. Portland, Oregon. 1971. 


indicated that with 1972 prices of materials and 
labor, that is, with relative lumber prices 35 
percent above 1970, lumber retained a slight 
cost advantage over steel for exterior studs and 
for floor framing for most builders, but had a 
substantial disadvantage for interior studs.” 

Projected timber products use factors.—The pro- 
jections of lumber and other timber products 
used per housing unit shown in table 121 have 
been based upon a judgment evaluation of the 
various factors discussed above. 

For the initial projection, with 1970 relative 
prices of timber products, it was assumed that 
total use of timber products per square foot of 
floor area in 1- and 2-family housing, would 
decline slightly, as shown by the following 
tabulation: 

Floor 


area Iumber Plywood (square Building board 
(square (board feet, %%-inch (square feet, 


All timber 
products (board 


Year feet) feet) basis) 14-inch basis) feet equivalent) 
1962___. 1, 335 8.38 2. 25 0.99 11. 30 
197022=-- 1, 475 7. 35 3. 65 1.06 11.54 


Projections 


1980 1, 615 6. 60 3. 80 1,15 11.01 
1990 1, 680 6. 25 3. 85 1, 25 10. 80 
2000 1,710 6.00 3.90 1.35 10. 69 


Projected lumber use continues to drop while 
use of plywood and panel products is expected to 
rise. The projections assume substantial increases 
in the per unit use of building board in all types 
of units. Use of particleboard is expected to rise 
fairly rapidly, with moderate increases in use of 
hardboard, and a decline in use of insulation 
board per unit. There may be a much larger rise 
in the use of particleboard if structural grades 
are developed which can be substituted for ply- 
wood in roof sheathing and subflooring. 


Projected Demand for Timber Products in New 
Housing 


Total consumption of lumber in new residential 
construction amounted. to an estimated 12.3 bil- 
lion board feet in 1970 (table 122). This was 
somewhat below the average for the 1962-70 
period and much below consumption of 19.5 
billion board feet in 1972. 

The medium projection of lumber demand— 
derived from the medium projection of demand 
for housing, the wood use factors shown in tabie 
121, and 1970 price relationships—rises substan- 
tially during the 1970’s and early 1980’s to more 
than 18 billion board feet by 1990 (table 122). 

Demand for plywood and building board roughly 
doubles in the projection period to about 12 
billion square feet of plywood and 4.4 billion 
square feet of building board. 

Under the higher price assumptions specified 
earlier, projected demand for timber products 


27 Koeningshof, Gerald A. Comparative in-place cost 
between wood and steel residential floor and wall framing. 
Unpublished. U.S. Forest Serv. Washington. Dec. 1972. 
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Taste 122.—Timber products consumed in new 
housing, 1962 and 1970, with projections of 
demand (1970 relative prices) to 2000 * 


Plywood Building 
Year Lumber (%-inch basis) board 2 
(44-inch basis) 
Million board feet Million square feet Million square feet 
1962_.-- 13, 940 4, 180 1, 660 
1970-2 - 12, 270 6, 330 2, 070 
Low projections 
1980____ 16, 160 9, 560 3, 170 
1990____ 17, 310 10, 900 3, 800 
2000___- 16, 000 10, 680 3, 980 
Medium projections 
1980,___ 17, 180 10, 150 3, 360 
1990____ 18, 650 11, 750 4, 080 
2000___- 17, 950 11, 990 4, 440 
High projections 
1980____ 18, 240 10, 770 3, 550 
1990____ 20, 000 12, 600 4, 370 
2000___- 20, 770 13, 910 5, 1380 


‘Includes both hardwoods and softwoods. Includes 
allowance for on-site and manufacturing waste. 
2 Hardboard, insulation board, and _ particleboard. 


in new housing would be significantly lower than 
the estimates shown in table 122. The summary 
section of this chapter includes estimates of the 
effect of alternative price assumptions on total 
demand for lumber, plywood, and building board 
in all uses. 


DEMAND FOR TIMBER PRODUCTS IN _ RESI- 
DENTIAL UPKEEP AND IMPROVEMENTS 


In addition to the timber products used in 
construction of new residential units, substantial 
volumes are used annually for the upkeep and 
improvement of units in the existing housing 
inventory. 


Expenditures for Residential Upkeep and Improve- 
ments 


In the period 1960-72, the years for which the 
most reliable data are available, expenditures 
for upkeep and improvements generally fluctuated 
between $12 and $13 billion annually (1967 
dollars). For the purposes of this study it was 
assumed that in the projection period expenditures 
would grow at about the same rate as the housing 
inventory. Under this assumption, projected 


TABLE 123.—Exrpenditures and timber products 
use per thousand dollars of expenditure, resi- 
dential upkeep and improvements, 1970, with 
projections (1970 relative prices) to 2000 


Use per thousand 
dollars of expenditures 
Year Total Plywood | Building 
expenditures | Lumber (34-inch board ! 
basis) 44-inch 
basis) 
Millions of Board feet Square feet Square feet 
1967 dollars 
1970__- 12, 067 390 210 90 
Low projections 
1980__- 14, 300 350 215 95 
1990___ 16, 740 3830 220 105 
2000_ _ - 18, 640 320 225 110 
Medium projections 
1980_ __ 14, 470 350 215 95 
1990___ 17110 330 220 105 
2000_ __ 19, 320 320 225 110 
High projections 

1980___ 14, 610 350 215 95 
1990___ 17, 390 330 220 105 
2000_ _- 20, 040 320 225 110 


1 Includes hardboard, insulation board, and particle- 
board. 


Sources: Expenditures: U.S. Department of Commerce, 
Bureau of the Census. Residential alterations and repairs. 
C50-67A, Pt. 1, 1968, and C50-70A, 1971. Timber products 
use: U.S. Department of Agriculture, Forest Service. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


annual expenditures rise to about $19.3 billion 
(medium level) by 2000 (table 123). This involves 
a slight increase in annual expenditures per 
household. 


Timber Products Use and Projected Demand 


Lumber consumption per thousand dollars of 
expenditure for upkeep and improvements of 
residential structures, based upon surveys in 
sample cities, was estimated at about 390 board 
feet in 1970 (table 123). It was assumed that future 
lumber use per dollar would decline at about the 
same rate as per unit use in new 1- and 2-family 
construction. 

With the assumed increases in expenditures, 
total lumber demand rises from 4.7 billion board 
feet in 1970 to about 5.1 billion board feet by 1980 
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TaBLE 124.—Timber products consumed in residential upkeep and improvements, 1970, with projections 
of demand (1970 relative prices) to 2000 * 


Year Lumber Plywood Building board 2 
(%-inch basis) 14-inch basis) 
Million board feet Million square feet Million square feet 
1970s 4, 690 | i 
Projections 
Year Low Medium High Low Medium High Low Medium High 
198020 ee== 5, 000 5, 060 5, 110 3, 060 3, 100 3, 130 1, 360 1, 370 1, 390 
LOGOS RoR e 5, 560 5, 680 5, 770 3, 720 3, 800 3, 860 1, 720 1, 760 1, 790 
2000222 5, 930 6, 140 6, 370 4, 190 4, 350 4, 510 2, 070 2, 140 2, 220 


1Includes both hardwoods and softwoods. Includes 
allowance for on-site and manufacturing waste. 


(medium projection at 1970 relative prices), 
with a further increase to 6.1 billion board feet by 
2000 (table 124). 

Plywood use per thousand dollars of expenditures 
in 1970 was estimated to be about 210 square feet. 
It was assumed that this average would rise 
slowly to about 225 square feet in 2000, with the 
associated total demand (medium projection) 
over 4.3 billion square feet—about 70 percent 
above the level of use in 1970. 

Building board use averaged about 90 square 
feet per thousand dollars of expenditures in 1970 
and is assumed to increase to about. 110 square 
feet by 2000. Given this average use and pro- 
jected expenditures, projected demand for build- 
ing board in 2000 is 2.1 billion square feet—nearly 
double the level of use in 1970. 


DEMAND FOR TIMBER PRODUCTS IN NEW 
NONRESIDENTIAL CONSTRUCTION 


Nearly 10 percent of the lumber and plywood 
used in the United States in 1970—plus substantial 
volumes of building board—was consumed in a 
wide variety of nonresidential buildings and 
structures. 

In this study, nonresidential construction was 
divided into five classes: (1) private commercial 
buildings (offices, stores, warehouses, etc.); (2) 
other buildings (public and private nonhouse- 
keeping, industrial, educational, religious, hospital 
and institutional buildings) ; (3) utility, water, and 
sewer systems; (4) highways; and (5) all other 
(military facilities, conservation and development 
projects, railroad construction except track con- 
struction, and construction not included in other 
categories). 


Nonresidential Construction Expenditures 


Expenditures in these classes of construction in 
recent decades have fluctuated rather widely in 


2 Hardboard, insulation board, and particleboard. 


response to changing economic conditions (table 
125, fig. 63). The longrun trend has been strongly 
upward, however, with expenditures in most 
classes rising between three and five times in the 
50 years 1920 to 1970. Expenditures for highway 
construction have shown even larger increases, a 
reflection of the Federal-Aid Highway Act of 1956 
which authorized the interstate highway system. 
Per capita expenditures also increased in the 
1920-70 period, roughly doubling for most classes 
of nonresidential construction (Append. V, table 


Although growth rates for some classes are 
dropping, substantial increases are projected for 
each class of construction, ranging from around 2 
times for highways to around 3 times for com- 
mercial buildings. Per capita expenditures almost 
double (medium projection) for all classes com- 
bined (Append. V, table 6). Total projected ex- 
penditures for new nonresidential construction 
rise from $49 billion (1967 dollars) in 1970 to 
$145 billion in 2000 (medium projection). 


Timber Products Use in Nonresidential Construction 


There have been divergent trends in the use of 
different timber products in nonresidential con- 
struction in recent years (table 126, fig. 64; 
Append. V, tables 7-9). Between 1962 and 1970, 
for example, estimated consumption of lumber 
dropped from 3.0 to 2.6 billion board feet. Plywood 
use, on the other hand, rose from 1.3 to 1.7 
billion square feet (%-inch basis) and building 
board increased from 0.4 to 0.7 billion square 
feet (4-inch basis). 

In the post World War II years total expendi- 
tures for nonresidential construction rose an aver- 
age of 5.0 percent annually. During this period 
there were close statistical relationships between 
changes in expenditures for most classes of con- 
struction and changes in gross national product 
(fig. 63). 
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TasLe 125.—Expenditures for new nonresidential construction ! by construction class 1920-70, with projections to 2000 


Buildings 
All classes Utilities, water and Highways All other 5 
sewer systems 4 
Commercial 2 Other 3 
Year 

Expendi- Annual Expendi- Annual Expendi- Annual Expendi- Annual Expendi- Annual Expendi- Annual 

tures rate of tures rate of tures rate of tures rate of tures rate of tures rate of 

change change change change change change 

Billions Billions Billions Billions Billions Billions 
of 1967 of 1967 of 1967 of 1967 of 1967 of 1967 

dollars Percent dollars Percent dollars Percent dollars Percent dollars Percent dollars Percent 
1920_ ile AC oe ees 2-0; |zekeectescz= O51 |Lesecseecese PS) 3s) eee ee O89) | See ses Wid |e 
1925-2 20. 2 11.7 3.7 12.8 8.0 9.5 4.3 14.0 1.9 16.5 2.3 10.8 
1930__- 23.5 Biel 3.4 —1.6 8.5 1.3 4.9 2.8 3.5 12.0 3.2 6.9 
1935__ 11.6 —13.1 ne —20.8 3.2 —17.6 1.6 —20.1 2.0 —10.7 3.7 3.4 
1940__- 17.9 8.9 1.5 6.4 5.4 10.7 3.1 14.3 3.3 10.7 4.6 4.1 
1945__- 11.4 —8.6 <6 —15.1 5.1 —1.2 2.0 —9.1 ot —26. 2 3.0 —7.9 
1950__- 24.0 16.0 2:5 31.6 8.9 11.9 6.2 26.1 3.2 34. 8 3.2 9 
1955__- 33. 4 6.9 4.8 13.4 13.0 7.9 6.4 .8 551 10.1 4.1 Eyal 
1960__- 38. 0 2.6 5.2 1.7 14,1 1.9 6.9 1.3 6.7 5.6 5.0 3.7 
1965_- 49.2 5.3 6.7 5.4 20.3 7.3 8.5 4.4 8.4 4.3 5.3 1.7 
1966__- 51.9 5.6 6.6 -1.9 22.1 9.1 9.1 (Ars 8.7 4.2 5.4 1.6 
1967__- 51.3 —1.0 6.4 —2.6 21.3 —3.6 9.6 4.9 8.6 -1.3 5.4 4 
1968_. 52.7 27 7.3 13.8 20.0 —6.0 11.1 15.2 8.9 3.7 5.4 4 
1969_- 52.2 —1l.1 8.1 10.8 20. 2 8 10.5 —5.4 &.2 —7.8 5.2 —4.3 
1970_- 49.5 —5.1 1:7 —4.7 18.0 10.6 11,1 5.6 7.9 —4.1 4.8 —7.0 

Low projections 
1980_-- 73.9 63.0 11.4 63.2 30.1 83.2 14.0 63.4 11.4 62.4 7.0 62.3 
1990-_- 98. 2 2.9 15.4 3.1 40.5 3.0 19.7 3.5 13.9 2.0 8.7 2.2 
2000--- 129.4 2.8 20.8 3.0 53. 4 2.8 28.1 3.6 16.3 1.6 10.8 251 
Medium projections 
1980_-- 76.8 63.4 11.8 63.6 31.3 63.6 14.5 63.8 11.9 62.8 7.3 62.7 
1990_-- 106. 2 3.3 15.7 3.5 43.8 3.4 21.3 3.9 15.0 2.4 9.4 2.6 
2000--- 145.2 3.2 23.3 3.4 60. 0 3.2 31.5 4.0 18.3 2.0 1251) 2.5 
High projection 

1980_-- 79.9 63.8 12:3 64.0 32.6 64.0 15.1 64.2 12.3 63.2 7.6 63.1 
1990_-- 114.8 3.7 18.0 3.9 47.3 3.8 23.0 4.3 16.3 2.8 10.2 3.0 
2000--- 163.1 3.6 26. 2 3.8 67 3 3.6 35. 4 4.4 20. 6 2.4 13.6 2.9 


1 Excludes farm construction. 

2 Includes private commercial buildings such as offices, stores, warehouses, 
and restaurants. 

3 Includes public and private nonhousekeeping, industrial, educational, 
religious, hospital and institutional, and similar miscellaneous buildings. 

4 Includes telephone and telegraph, other public utilities, sewer systems, 
and water supply facilities. 

5Includes military facilities, conservation and development, railroad 
construction except track construction, and all other public and private 
construction not included in other categories. 

6 Rates of increase calculated from the following 1970 trend values: All 
classes, $54.9 billion; commercial buildings, $8.3 billion; noncommercial 
buildings, $22.0 billion; utilities, water and sewer systems, $10.0 billion; 
highways, $9.0 billion; and all other, $5.6 billion. 


Projections based on those relationships, and 
the assumed increases in the gross national 
product, indicate a continuing strong rise in 
expenditures for new nonresidential construction 
through the 1970-2000 period but at a declining 
rate in most classes. The drop in projected growth 
rates is largest for highways—a reflection of the 
expectation that the big increases in expenditures 
in the late 1950’s and 1960’s associated with 
funding of the interstate highway system will 
not be repeated. On the other hand, assumed in- 
creases in rates of growth in expenditures for utili- 
ties, and water and sewer systems are based on the 
expectation that increases will be necessary to 
maintain or improve the environment. 


Note: Construction expenditures converted to 1967 dollars by U.S. Depart- 
ment of Agriculture, Forest Service. Annual rates of increase are calculated 
for 5-year periods from 1920 through 1965, for 1-year periods 1965 through 1970, 
and for 10-year periods through 2000. 


Sources: Construction expenditures, U.S. Department of Commerce. 
1920-61—A supplement to construction review, construction statistics 1915-1964. 
Business and Defense Services Administration, 1966; 1962—70—Value of new 
construction put in place 1958-1970. Bureau of the Census, Constr. Rept. 
C-30-708, 1971. 


Projections— U.S. Department of Agriculture, Forest Service. 


The major part ot the lumber consumed in 
nonresidential construction in 1970 was used in 
connection with concrete forming or other facili- 
tating uses. The remainder went into structural 
uses such as decking, joists, rafters, beams, and 
prefabricated trusses and arches. 

Most of the plywood consumed in 1970 also was 
used for facilitating purposes, primarily for the 
forming of concrete. The largest part of the build- 
ing board consumed, was used for structural 
purposes such as decking, subflooring, and sheathing. 


Timber Products Use Per Dollar of Construction 
Expenditure 


The drop in consumption of lumber in the 1962— 
70 period reflected a general decline in the use of 
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Expenditures for new nonresidential construction 
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Expenditures for new nonresidential construction 
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TaBLE 126.—Timber products consumed in new nonresidential construction, by major product, 1962 and 
1970, with projections (1970 relative prices) to 2000 


Lumber Plywood (%-inch basis) Building board ! (14-inch basis) 
Year ian 
Use per $1,000 of Use per $1,000 of Use per $1,000 of 
Total expenditures 2 Total expenditures ? Total expenditures 2 
Million board Board feet Million square Square feet Million square Square feet 
feet ee feet 

11962 see tee ee 3, 040 75 1, 280 28 430 11 

AV eee oes 2, 610 53 1, 700 34 720 14.5 
Low projections 

1980. ees 2, 920 39 2, 580 35 1, 030 14 

1990 RRS ee 3, 360 34 3, 260 33 1, 280 13 

2000S aaa 3, 880 30 4, 050 31 1, 420 11 

Medium projections 

1980 Sa 3, 030 39 2, 680 35 1, 080 14 

19 9 Ose 3, 630 34 3, 530 33 1, 380 13 

20002 Se aes 4, 360 30 4, 550 31 1, 600 11 

High projections 

19802 alee 3, 150 39 2, 800 35 161120 14 

1990202 aes 3, 920 34 3, 800 33 1, 490 13 

AVN ssssasee 4, 890 30 5, 100 31 1, 790 11 


1 Includes hardboard, particleboard, insulation board. 
21967 dollars. Use per 41,000 of construction 
expenditure for 1962 and 1970 computed by Forest 
Service. (See table 125 for construction expenditures.) 


Source: Timber products use, 1962 and 1970, estimates 


lumber per dollar of expenditure in most classes 
of construction, and some fall-off in construction 
activity in 1970. Plywood consumption per dollar 
also dropped in some classes, but there were sub- 
stantial imcreases in noncommercial buildings, 
highways, and the ‘‘all other’ class. Use of 
building board per dollar of construction expendi- 
ture rose in all classes. 


These trends in use of timber products per 
dollar of expenditures reflect many technological 
and institutional forces. For example, boards and 
dimension lumber were formerly used for nearly 
all concrete form work. When plywood with syn- 
thetic glues came into wide use in the 1950’s, 
plywood was substituted to an increasing degree 
for form lumber. Increased durability of plywood 
panels, which perm'tted a larger number of reuses, 
has more recently had important effects on the 
consumption of plywood. Growing use of rented 
metal forms in concrete form work has likewise 
become important. With development of steel 
frames and connecting devices some supporting 
dimension lumber also has been eliminated. 


based on Forest Service surveys except highways, which 
were adapted from data provided by U.S. Department of 
Transportation, Bureau of Public Roads. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


Growing use of metal studs, joists, and decking 
has also contributed to the decline in lumber use 
per dollar. Increased off-site forming of precast and 
prestressed concrete beams and decking in lieu 
of on-site forming have further reduced use of 
forming lumber and plywood per unit of non- 
residential construction. And finally, use of timber 
products in nonresidential construction has been 
strongly influenced by building code restrictions 
and growing urbanization, with an associated 
growth in demand for large high-rise structures, 
constructed almost entirely of steel and concrete. 

In contrast to the above forces, which have 
acted to reduce the demand for timber products 
there have been other developments which have 
tended to increase use. Use of structural wood 
items such as beams, trusses, and arches has been 
growing, especially in churches, supermarkets, 
schools, and warehouses. Certain architectural 
styles, such as the recent revival of the mansard 
roof, have also increased use of framing lumber and 


plywood. 
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Projected Demand for Timber Products in New Non- 
residential Construction 


With respect to the future, it has been assumed 
that the forces affecting demand will continue to 
reduce use of timber products per dollar of ex- 
penditures (table 126, fig. 64; Append. V, tables 
7-9). The projected declines are not enough to 
offset expected increases in expenditure, however, 
and as a result projected demands for timber 
products at 1970 relative prices increase through 
the projection period. Projected demand for lum- 
ber by 2000 reaches 4.4 billion board feet (medium 
projection and 1970 prices)—some 67 percent 
above 1970. Projected demand for plywood under 
these assumptions rises about 2.7 times in the 
30-year period, and demand for building board 
more than doubles. 


DEMAND FOR TIMBER PRODUCTS IN 
RAILROAD CONSTRUCTION 


In 1970 close to a billion board feet of lumber, 
nearly all in the form of ties, and about 25 million 
square feet (%-inch basis) of plywood were used 
by the railroad industry in the maintenance and 
construction of tracks and freight cars. 

Substantial volumes of lumber and plywood 
were also used in the construction and main- 
tenance of nonresidential structures used by 
railroads and in the manufacture of freight cars. 
Information on past use and projected demands 
for timber products in these uses is included in 
other sections of this report dealing with non- 
residential construction and manufacturing. 

Between the 1920’s and the early 1960’s, the 
number of railway crossties used annually dropped 
from an average of about 96 million to less than 15 
million (table 127). The downward trend in use 
reflected a major reduction in construction of 
new track, a drop in railroad track mileage, 
increased average life of ties resulting from use of 
wood preservatives, use of various devices to 
reduce mechanical wear and splitting of wood 
ties, use of welded track, and a shift to diesel 
locomotives with reduced track wear. 

Since the early 1960’s the long downward 
trend in crosstie use has reversed and the number 
consumed has been rising slowly. This rise is 
expected to continue because of the growing 
need for improved track maintenance and some 
decline in average tie life resulting from the 
trend toward heavier wheel loads, higher speed 
trains, and the growing volume of rail traffic. 

Replacement demand for crossties has there- 
fore been projected to rise to 31 million (medium 
projection at 1970 relative prices) by 1980 and 
remain at or slightly below this level through 
2000. This rate of replacement implies an average 
tie life of about 30 years. It also assumes there 
will be no substantive reduction in the mileage 
of track operated. 


IN THE UNITED STATES 


Total demand for both crossties and switch and 
bridge ties is projected to rise to 1.4 billion board 
feet by 2000—some 1.6 times consumption in 1970. 

In addition to ties, an estimated 200 million 

board feet of lumber and 25 million square feet 
%-inch basis) of plywood was used annually in 
the 1960’s in the construction and repair of 
railroad cars in industry owned facilities. Such 
factors as growing numbers of freight cars, in- 
creasing size of cars, and the use of heavier decking, 
will tend to increase demands for lumber and 
plywood in car repair. Changes in the types of 
cars, however, and use of other materials in car 
construction appear likely to limit demands for 
lumber and plywood. In view of these considera- 
tions demand for lumber for car construction and 
repair within the railroad industry has been 
projected at 300 million board feet, and demand 
for plywood at 50 million square feet, in all 
projection years. 


DEMAND FOR TIMBER PRODUCTS IN 
MANUFACTURING 


About a tenth of the lumber, veneer and ply- 
wood, and a third of the hardboard and particle- 
board, consumed in 1970 was used in the 
manufacture of a wide range of products such as 
furniture, truck bodies and other items listed in 
footnotes to table 128. 

These products have been divided into five 
groups, including: (1) household furniture, (2) 
commercial and institutional furniture, (3) con- 
sumer goods, (4) commercial and_ industrial 
equipment, and (5) other products. Products in 
each group have more or less similar characteristics 
in relation to timber products use, and similar 
relationships to basic determinants of demand such 
as gross national product or per capita disposable 
personal income. 

In addition to these specified manufactured 
items, substantial volumes of timber products 
are used in other manufactured goods such 
as pallets, prefabricated wooden buildings and 
structural members, containers, mobile homes, 
millwork, and flooring. Information on use and 
projected demands for timber products in the 
manufacture of these items is included in other 
sections of this report dealing with construction 
and shipping. 


Timber Products Use in Manufacturing 


Consumption of timber products in the manu- 
facture of goods included in this section increased 
substantially in the 1960’s (table 128).?* The most 


28 The data for 1948, 1960, and 1965 shown in table 128 
were obtained from Forest Service surveys of wood used 
in manufacturing industries. The 1970 estimates were up- 
dated from 1965 on the basis of changes in value of ship- 
ments and trends in wood use per dollar of shipments. 
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TABLE 127.—Railway mileage, and ties consumed, 1920-70, with projections (1970 relative prices) to 2000 


Tie consumption 
Mileage of aes 
track operated 
Crossties Crossties 
Year per mile 
of track Total Switch and 
volume Total In replacement In new track bridge ties, 
Total Laid on —__| volume 
crossties 
Number Volume Number Volume Number Volume 
Thousand | Thousand Million Million Million Million Million 
miles miles Number board feet | Thowsands| board feet | Thousands | board feet | Thousands | board feet | board feet 
1920-29 1. s.-ce 400. 4 S124) once eee = 3, 598 i 3, 27 90, 000 3, 060 6, 400 21 320 
1930-3912 22 2S 399.9 371.9 2, 986 2, 085 52, 506 1, 890 50, 552 1, 820 1, 954 70 195 
1940-49 1... 378.3 351.8 3, 000 2, 000 48, 353 1, 837 45, 111 1, 714 3, 242 123 163 
1950-59)t. - 282225222 369. 8 343.9 3,015 1, 262 29, 523 1,151 26, 431 1, 031 3, 092 121 lil 
360.6 335.3 3,017 745 17, 370 677 15, 150 591 2, 220 86 68 
357.9 332.9 3, 017 622 14, 210 554 12, 719 496 1, 489 58 68 
354.5 329.6 3, 018 693 16, 090 628 14, 209 555 1, 881 73 65 
352.3 327.7 3, 019 687 16, 000 624 14, 463 564 1, 537 60 63 
350. 0 325.5 3, 079 750 17, 544 684 15, 629 609 1,915 75 66 
348.0 323.6 3, 016 776 18, 198 710 15, 817 617 2, 381 93 66 
346.6 322.3 3, 021 807 18, 979 740 16, 436 641 2, 543 99 67 
344.9 320.8 3, 032 832 18, 652 765 16, 093 660 2, 559 105 67 
343.1 319.1 3, 031 899 20, 322 833 18, 323 751 1, 999 82 66 
341.5 317.6 3, 031 899 21, 363 833 18, 556 724 2, 807 109 66 
340. 0 316. 2 3, 030 880 20, 915 816 19, 336 754 1,579 62 64 
Low projections 
19802 o-us cc csetese 330.0 307.0 3, 030 1, 250 29, 550 1, 180 28, 190 1,130 1, 360 50 70 
S090 coc eke ccesks 325.0 302.0 3, 025 1, 260 29, 590 1,190 27, 680 1,110 1,910 80 70 
2000: oe etsceccece2 322.0 299.0 3, 020 1, 270 30, 050 1, 200 27, 360 1, 090 2, 690 110 70 
Medium projections 
NOSO Soot siccece= 330.0 307.0 3, 030 1,370 32, 450 1, 300 31, 010 1, 240 1, 440 60 70 
19902 ect ceecceus 325.0 302.0 3, 025 1, 380 32, 570 1,310 30, 450 1, 220 2,120 90 70 
000222 2seefcccece 322.0 299.0 3, 020 1, 400 33, 240 1, 330 30, 100 1, 200 3, 140 130 70 
High projections 
1980» 2 --scsscecse5 330.0 307.0 3, 030 1,510 35, 960 1, 440 34, 450 1, 380 1,510 60 70 
$090: cosccansezcca 325.0 302.0 3, 025 1, 520 36, 170 1, 450 33, 840 1, 350 2, 330 100 70 
2000 We cceedSescsi eZ 322.0 299. 0 3, 020 1, 550 H 1, 480 33, 440 1, 340 3, 620 140 70 


1 Data shown are annual averages for the decade. 


Note: Data on tie consumption by class I railroads as reported by the ICC 
have been adjusted to include consumption by all railroads. 


rapid growth was for particleboard, with consump- 
tion rising from 106 to 669 million square feet (%- 
inch basis), and for hardboard, with use growing 
from 760 to 1,361 million square feet (%-inch 
basis). Lumber consumption also increased from 
3.9 to 4.7 billion board feet in the 1960’s, but 
veneer and plywood use remained close to 1.7 
billion square feet (%-inch basis). These recent 
trends reflect both growth in the volume of pro- 
duction of manufactured products, and technologi- 
cal changes which have affected the kinds and 
amounts of materials consumed. 

Manufacture of household furniture has been by 
far the largest end use of timber products, account- 
ing for more than 60 percent of the total lumber 
and particleboard used in manufacturing in 1970 
and about half the veneer and plywood and hard- 
board consumed. Moreover, use of timber products 
in household furniture manufacture has grown 
substantially in the past two decades. Wood use 


Sources: U.S. Interstate Commerce Commission, Bureau of Transport 
Economics and Statistics. 1920-53—Statistics of railways in the United States; 
1954-1970—Transportation Statistics in the United States. 


Projections: U.S. Department of Agriculture, Forest Service. 


by other product groups listed above has increased 
only moderately or has declined in recent years. 


Shipments of Manufactured Products 


Between 1960 and 1970, the value of shipments 
of the household furniture industry, measured in 
constant 1967 dollars and based on trend values, 
rose by an average of 4.5 percent annually (table 
129, fig. 65). Value of shipments on a per capita 
basis also increased during this decade, rising by 
3.3 percent per year (Append. V, table 10). 

Changes in the per capita value of household 
furniture shipments during recent years have 
been closely correlated with changes in_ per 
capita disposable personal income (fig. 65). 
Projections of the value of shipments of the 
household furniture industry based on this re- 
lationship, and on the population and income 
assumptions presented earlier in this chapter, 
increase threefold by 2000 (medium projection). 
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TaBLE 128.—Timber products consumed in manufacturing, by product group, 1948, 1960, 1965 and 1970 


Veneer and Hardboard Particleboard 
Year and product group Lumber plywood (%-inch basis) | (34-inch basis) 
(3%-inch basis) 

1948: Million board feet Million square feet | Million square feet| Million square feet 
Householdéiurnitures= ee eee eee oe ee ; 592 NA NA 
Commercial and institutional furniture_____-_--__- 321 274 NA NA 
Consumer coodst eee aes ee ee eae ae eee 723 57 NA NA 
Commercial and industrial machinery and equip- 

SOA SO Red eae eg ee Age an ON en ee ros 518 73 NA NA 
Otherpporo ducts) sss eye ees es ere ee ree 392 130 NA NA 
TRO eh er Seperate eae os ere Re Dea ates ae eg LA 3. 924 1, 126 NA NA 

1960: 

FVOUSEM OL Goh uTmit Te ees ee ea lye 2, 116 877 231 58 
Commercial and institutional furniture____--_-__-__- 289 342 145 34 
Compu R006) 8S. pcos eset beeuuSaLtessoe 643 246 30 5 

Commercial and industrial machinery and equip- 
TINO TN G2 eee ys ees eS yee Paattu 414 75 58 7 
Othertprodu cts ise es ae ee ee yen 403 282 296 2 
BTR GG a] ep era a ce pa ae ca py ee ee 3, 865 1, 822 760 106 

1965: 

Household turnituresenseeesee eee sees eee es So 2, 987 789 526 312 
Commercial and institutional furniture__________- 280 230 138 119 
Clorngyunsnvere axoroye ley Ut ee ee sae ee 518 273 43 10 

Commercial and industrial machinery and equip- 
TOSI OY Gf Ie asa cee LS eg ee ae a ee 619 170 41 16 
Owner jorocnous 9 ee osoceassoeuauSSeaneseeeoe 205 100 387 19 
Mo Galea eatin cl epee Dy Ae a ad alr 4, 609 1, 562 1, 135 476 

1970: 

Householdgeturnituress===s4s 25255 aee ee 2, 961 838 663 427 
Commercial and institutional furniture_____________ 271 227 127 179 
(Conse OCR ts ess Be Bee ee 621 303 48 14 
Commercial and industrial machinery and equip- 
SONS at i et ay ine Pe 620 179 49 19 
Owner jomocnous 8.54 be ccosesbksb oes seeeeessse 197 109 474 30 
GROAN Ae LM ot Sn ele 4, 670 1, 656 1, 361 659 


1 Includes sporting goods, musical instruments, boat 
building and repair, toys and games, luggage and trunks, 
handles, wood pencils, morticians’ goods, shoe and boot 
findings, and wood matches. 

2 Includes commercial refrigeration, signs and displays, 
patterns and jigs, truck bodies and trailers, general ma- 
chinery, agricultural implements, electrical equipment, 
and textile machinery supplies. 

3 All manufactured products except those listed above 
and products such as pallets, prefabricated wooden build- 
ings and structural members, containers, mobile homes, 


Annual rates of growth show a substantial decline 
over the projection period from 4.5 percent in the 
1960’s to 3.4 percent in the 1990’s. 


Shipments of the other manufactured products 
included in this section also rose substantially in 
the 1948-70 period, although there were signifi- 
cant differences in rates of growth (table 129, fig. 
65). Despite such differences, there was a close 
relationship between changes in the value of 
shipments of each group of products and changes 
in gross national product or disposable personal 
income. 


millwork, flooring, and other similar goods included in the 
construction and shipping sections of this study. 


Sources: U.S. Department of Agriculture, Forest Serv- 
ice. 1948—Wood used in manufacture, 1948. Forest Re- 
source Rep. 2. 1951; 1960—Wood used in manufacturing 
industries, 1960. Stat. Bull. 353. 1965; 1965—Wood used in 
nmavufacturing industries, 1965. Stat. Bull. 440. 1969; 
1970—Based on preliminary estimates of value of ship- 
ments (table 129) and trends in timber products use per 
dolar of shipments (table 130). 


Projections to 2000 based on these past relation- 
ships vary from less than a threefold increase for 
“other products” to over a fivefold increase for 
commercial and industrial equipment (medium 
projection at 1970 prices).2® As in the case of 
household furniture, assumed rates of increase in 


29 Separate projections of value of shipments were 
prepared for each of the important wood-using products 
listed in footnotes to table 129, based upon recent relation- 
ships between changes in the value of shipments and 
changes in gross national product or disposable personal 
income. These separate projections were then added 
together to obtain totals for major categories. 
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Value of shipments of manufactured products 
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Value of shipments of manufactured products 


1967 dollars 
Relationships Total value of shipments 
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TasLe 129.—Value of manufacturing shipments by product group, specified years 1948-70, with projections to 2000 


Commercial and insti- Commercial and in- 
All products Household furniture tional furniture Consumer goods ! dustrial equipment 2 Other products 3 
Year 
Annual Annual Annual Annual Annual Annual 
Value rate of Value rate of Value rate of Value rate of Value rate of Value rate of 
increase increase increase increase increase increase 
Billions Billions Billions Billions Billions Billions 
of 1967 Percent of 1967 Percent of 1967 Percent of 1967 Percent of 1967 Percent of 1967 | Percent 
dollars dollars dollars dollars dollars dollars 
1948... 22-35 NU paserese eee ars Dod li escczeaws ONG: oo Shee ce ee 2nd: |sceeeowee see 2555) |Eosse es eee DAR ee 
19502 2-25 265. 2 4.3 PAYS 6.1 8 13.3 2.8 7.8 28. 0 4.9 230. 9 4.1 
1955222.=25 352. 7 5.9 3.5 5.4 va 8.3 3.0 1.0 39.0 6.9 306.1 5.8 
1960... 225. 380. 8 1.6 3.8 1.3 1.4 4.9 3.7 4.2 47.8 4.2 324.1 1.2 
1965): 22222 498.1 5.5 4.9 5.2 2.0 6.4 4.6 4.9 70.5 8.1 416.1 5.1 
1966....3-22 528. 0 6.0 5.0 3.8 22 12.3 4.9 5.6 80. 0 13.4 435.9 4.7 
19672 22--= 545. 2 3.3 5.1 1.2 2.3 5.3 5.0 Ne 84.1 5.1 448.7 3.0 
4968: 22 e2e 577.0 5.8 5.6 8.9 2.3 eal 5.2 5.0 86. 0 2.3 477.9 6.5 
1969) 25-25.) 601.5 4.2 5.7 2.2 2.6 10.1 5.7 9.0 89.7 4.4 497.8 4.15 
1970.2 22-22 591.6 —1.6 5.3 —6.5 2.4 —7.1 5.4 —4.6 85. 0 —5.3 493. 5 —.87 
1948-70: -<2|s2sus2ceses2 Ce eee BiG lo wecancoan as He (ae ay eee ea 5iGi| Caeeteerae 3.9 
Low projections 
T9802 2 ss 856. 4 43.5 8.3 43.4 4.0 44.3 8.0 413.8 152.7 44.9 683. 4 43.2 
1990. < co! 1,197.7 3.4 11.4 3.2 5.9 4.0 11.2 3.9 241.8 4.7 927.4 3.1 
2000...-2.- 1, 661. 4 3.3 15.3 3.0 8.4 3.7 15.4 3.3 375.9 4.5 1, 246.4 3.0 
Medium projections 
1980_....-- 907.0 44,1 8.6 43.8 4.2 44.8 8.3 44.2 161.7 45.5 724, 2 43.8 
1000 Ee ous, 1, 343.3 4.0 12.3 3.6 6.5 4.5 12.0 3.8 271.0 5.3 1, 041.5 3.7 
2000-5252 1, 964. 0 3.9 17,2 3.4 9.9 4.3 17.3 3.7 445.7 5.1 1, 473.9 3.5 
High projections 
1980... ..- 962.1 44,7 9.1 44.4 4.5 46.5 8.6 414.6 172.8 416.2 767.1 44.4 
1990-22252 1,512.1 4.6 13.5 4.0 7.4 5.2 13.0 4,2 309. 4 6.0 1, 168.8 4.3 
seteuse 2, 358. 5 4.5 19.5 3.8 12.1 5.0 19.5 4.1 543.7 5.8 1, 763.7 4.2 


1 Includes sporting goods, musical instruments, boat building and repair, 
toys and games, luggage and trunks, handles, wood pencils, morticians’ 
goods, shoe and boot findings, and wood matches. 

2 Includes commercial refrigeration, signs and displays, patterns and jigs, 
truck bodies and trailers, general machinery, agricultural implements, 
electrical equipment, and textile machinery supplies. 

3 All manufactured products except those listed above and products such 
as pallets, prefabricated wooden buildings and structural members, 
containers, mobile homes, millwork, flooring, and other similar goods in- 
cluded in the construction and shipping sections of this study. 

4 Rates of increase calculated from the following 1970 trend values: all 
products, $606:9 billion; household furniture, $5.9 billion; commercial and 
institutional furniture, $2.63 billion; consumer goods, $5.5 billion; commercial 
and industrial equipment, $94.2 billion; other products, $498.7 billion. 


value of shipments drop significantly over the 
projection period for all product groups. 


Timber Products Use Per Dollar of Shipments 


There have been divergent trends in use of 
lumber and other timber products per dollar of 
shipments of manufactured products (table 130). 
Use of lumber and veneer and plywood dropped 
substantially in most product groups, while there 
were fairly large increases in the use of hardboard 
and particleboard (Append. V, tables 11-14). 

Part of the decline in use of lumber and plywood 
per dollar of shipments reflects inroads of alterna- 
tive materials. Plastics have become particularly 
important substitutes in furniture manufacture. 
In this industry use of plastic resins has grown 


Note: Conversion to 1967 dollars by U.S. Department of Agriculture, Forest 
Service. Annual rates of increase are calculated for 5-year periods from 1950 
through 1965, for 1-year periods 1965 through 1970, and for 10-year periods 
1970 through 2000. 


Sources: Values of shipments, U.S. Department of Commerce. 1948 and 
1950—Value of shipments of selected classes of products, for the United States. 
Bureau of the Census, MAS-53 (Final). 1955; 1955—Value of shipments of se- 
lected classes of products, for the United States. Bureau of the Census, MA-57-2. 
1959; 1960-69—Growth in shipments by classes of manufactured products. Bureau 
of Domestic Commerce. 1971; 1970—Preliminary Forest Service estimates 
based on data, published in General statistics for industry groups and industries. 
Bureau of the Census, M-70 (AS)-1. 1972. 


Projections: U.S. Department of Agriculture, Forest Service. 


from a reported 317 million pounds in 1965,°° 
to 702 million pounds in 1970.*! In the latter 
year plastics composed roughly 12 percent of the 
combined volume of wood and piastics used in 
the furniture industry. 

This rapid growth in use of plastics in furniture 
manufacture was a result of a number of forces.” 
Production costs of mass-produced plastic furni- 


30 Wood, Stuart. How are furniture people faring in the 
strange world of plastics? Here’s how in their own words. 
Modern Plastics 45(11) :176-197. 1968. 

31 _____ Furniture, Phase II. Modern Plastics 47 (8) :56- 
60. 1970. 

32 Anonymous. A plastic trend in furniture’s future. 
Business Weck 2144:112-113. Sept. 26, 1970. 3 

Clark, Edward L. Plastics and the future of the furniture 
industry in the United States. Forest Prod. J. 21(8) :14-16. 
1971. 
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TaBLE 130.—Timber products consumed in manufacturing, specified years 1948-70, with projections (1970 
relative prices) to 2000 


Lumber Veneer and plywood Hardboard Particleboard 
(%-inch basis) (%-inch basis) (%-inch basis) 
Year 
Per dollar Per dollar Per dollar Per dollar 
Total of Total of Total of Total fe) 
shipments ! shipments ! shipments ! shipments ! 
Million Million Million Million 
board feet Board feet square feet Square feet square feet Square feet square feet Square feet 
1948___ 3, 924 0. 016 ‘ 0. 005 BAT | atea ete ADS ecb ai a Na ti 
1960__- 3, 865 . 010 1, 822 . 005 760 0. 0020 106 0. 0003 
1965___ 4, 609 . 009 1, 562 . 003 1, 185 0023 476 0010 
1970___ 4, 670 . 008 1, 656 . 003 1, 361 0023 669 0011 
Low projections 
1980__-_ 5, 480 . 006 2, 290 003 2, 140 0025 1, 330 0016 
1990__- 6, 290 . 005 2, 950 002 3, 050 0025 2, 100 0018 
2000___ 7, 140 004 3, 760 002 4, 230 0025 3, 090 . 0019 
Medium projections 
1980 5, 720 . 006 2, 400 . 003 2, 240 0025 1, 400 0015 
1990__- 6, 850 . 005 3, 220 . 002 3, 350 . 0025 2, 300 0017 
2000__- 8, 130 . 004 4, 300 . 002 4, 850 0025 3, 540 0018 
High projections 
1980__- 6, 040 . 006 2, 530 . 003 2, 370 . 0025 1, 480 . 0015 
1990___ 7, 560 . 005 3, 570 . 002 3, 720 . 0025 2, 560 . 0017 
2000__- 9, 360 . 004 5, 010 . 002 5, 650 . 0025 4, 140 . 0018 


11967 dollars. Use per dollar of shipments in the 1948-70 
period computed by Forest Service (see table 129 for 
value of shipments). 


Sources: Timber products use, U.S. Department of 
Agriculture, Forest Service. 1948—Wood used in manufac- 
ture, 1948. Forest Resource Rep. 2. 1951; 1960—Wood 
used in manufacturing industries, 1960. Stat. Bull. 353. 


ture parts, especially the ornate highly detailed 
parts used in the manufacture of Spanish and 
Mediterranean styles of furniture, were reportedly 
below the costs of comparable parts made from 
lumber. In addition, plastics permit great freedom 
in design, and special effects not possible with 
lumber or other wood products, they have dimen- 
sional stability and resistance to damage from 
scratches and liquids. Shortages of skilled wood 
workers and rising costs of some fine hardwoods 
have also been contributing factors. 

_On the other hand, some forces favor use of 
timber products over plastics. Perhaps the most 
important of these is a deep seated consumer 
preference for wood furniture. In addition, timber 
products have some superior performance char- 
acteristics such as ease of refinishing and repair, 
greater fracture resistance, and higher load- 
bearing strength. Timber products also have a 


1965; 1965—Wood used in manufacturing industries, 1965. 
Stat. Bull. 440. 1969; 1970—Based on preliminary esti- 
mates of value of shipments (table 129) and trends in 
timber products use per dollar of shipments. 


Projections, U.S. Department of Agriculture, Forest 


Service. 


cost advantage over plastics for many furniture 
parts, especially those that are not produced 
in large numbers. 

In the case of other manufactured products 
such as commercial and institutional furniture, 
boats, toys and handles, lumber and plywood have 
also been partially displaced by other nonwood 
materials such as steel or fiberglass having lower 
costs or preferred performance characteristics. 
Particleboard and hardboard have also partially 
displaced lumber and plywood in some manu- 
factured products. This has been particularly 
important in furniture manufacture where par- 
ticleboard is extensively used as core stock, 
and hardboard is used as facing material or 
components in such items as desks, bureaus, 
and cabinets. 

Part of the decline in the use of lumber and 
plywood per dollar of shipments also reflects a 
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general reduction in use of all raw materials 
per dollar of product value resulting from increases 
in the degree of processing of materials and rising 
relative costs of labor and capital per unit of 
production. 


Projected Demand for Timber Products in Manu- 
facturing 


Projections of timber products use per dollar 
of shipments—shown in table 130 and Append. 
VY, tables 11-14—have been based on (1) recent 
changes in materials use, (2) judgment as to the 
influence of technological and economic factors 
in future decades, and (3) 1970 relative prices 
of materials and production costs. In general, 
these projections indicate a continuation of 
recent trends, including further declines in the 
use of lumber and plywood and increased use of 
hardboard and particleboard. 

In spite of the projected decreases in use of 
lumber and veneer and plywood per dollar of 
shipments, total demands rise for all products 
because of the major increases projected in total 
value of shipments (table 130, fig. 66; Append. 
V, table 11-14). 

Projections of demand for lumber, for example, 
rise nearly 75 percent by 2000 (medium projection 
at 1970 prices) from 4.7 to 8.1 billion board feet. 
Related demands for veneer and plywood are 
projected to more than double. Projected demands 
are up about 3.6 times for hardboard, and ircre..se 
about five times for particleboard. 

The lumber and plywood used in manufactured 
products covered in this section consist largely of 
hardwoods. In the furniture industry, for example, 
80 percent of the lumber, and three-fourths of 
the veneer and plywood, used in 1965 were 
hardwoods. Most of the hardwood lumber con- 
sumed has been produced from domestic species, 
and this is expected to continue through the 
projection period. 


DEMAND FOR TIMBER PRODUCTS IN SHIPPING 


In 1970 nearly 6 billion board feet of lumber 
and 600 million square feet of veneer and plywood 
%-inch basis) were used in shipping, that is, 
for the manufacture of pallets, boxes, crates, 
hampers, baskets, and other wood containers; 
and for dunnage, blocking, and bracing required 
for the transportation, handling, and storage of 
industrial, agricultural, and military products 
(table 131). 

The 1970 level of lumber consumption was 
about 36 percent above that of 1960. Use of 
veneer and plywood in 1970, on the other hand, 
was 48 percent below the 1960 level of use. 


Demand for Timber Products in Pallets 


Increased lumber use in shipping in the 1960’s 
was entirely attributable to a major rise in pallet 
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TABLE 131.—Timber products consumed in shipping 
by end use 1948, 1960, 1965, and 1970 


Veneer 
Year and product Lumber} and Hard- 
ply- board 
wood 
Beton Million Million 
1948: feet Ufc fea 
Containers, wood_______- 3, 997 1, 672 NA 
Pallets: 2s) a eee 220 1 NA 
Dunnage, blocking, and 
bracing’ Aa. 2 s222 5s." 740 (1) NA 
Total2 ss 25-2 aes 4, 957 1, 673 NA 
1960: 
Containers, wood_-___-_-__- 1, 864 1, 125 13 
Palletseo22 S25 ee ee , 950 18 2 
Dunnage, blocking, and 
bracings. 2-2 5 eee 800 1 1 
Totaless 2.552 eee 4,214 1, 144 16 
1965: 
Containers, wood_______- 1, 829 595 20 
‘Pallétsss 222 2-e See eee 2, 200 75 16 
Dunnage, blocking, and 
Dracing= 2. — 25.4 er ae 856 12 3 
*Lotale see a= eae eee 4, 885 682 39 
1970: es ce 
Containers, wood________ 1, 755 437 26 
Palletses 43 he eae oe 3, 150 140 28 
Dunnage, blocking, and 
bracing = 222222258 820 14 4 
Total case 5, 725 591 58 
1 Negligible. 


Sources: Lumber for pallets: Forest Service estimates 
based on data published in: U.S. Department of Com- 
merce, Business and Defense Administration. Wooden 
pallets. 1963; Pallet industry growing by leaps and bounds. 
Wood Construction and Building Materialist 56(11) :26-27; 
The Appalachian pallet industry. The Northern Logger 
and Timber Processor 20(2) :22-23, 60-61; Pallets from low 
grade hardwoods. Forest Prod. J. 13(3):11-13; U.S. Depart- 
ment of Agriculture, Forest Service. Wood used in manufac- 
turing industries, 1960. Stat. Bull. 353. 1965. 


All other: U.S. Department of Agriculture, Forest Serv- 
ice. 1948— Wood used in manufacture, 1948. Forest Resource 
Rep. 2. 1951; 1960—Weood used inman f.1cturing industries, 
1960. Stat. Bull. 353. 1965; 1965—Wood used in manu- 
facturing industries, 1965. Stat. Bull. 440. 1969; 1970— 
Forest Service estimates based on pallet production, value 
of shipments of containers, and trends in timber procu >ts 
use in dunnage, blocking, and bracing. 


production. As new methods of materials handling 
were introduced, and new facilities geared to the 
use of pallets were constructed, pallet producticn 
doubled in the 1960’s from 62 to 126 million units 
(table 132). 

Since the mid-1950’s there has been a close 
relationship between pallet output and manu- 
facturing production (fig. 67). Projections based 
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Timber products consumed in manufacturing 1948 - 70, with projections to 2000 
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TaBLE 132.—Timber products consumed in the manufacture of pallets by product, specified years 1960-70, 
with projections of demand (1970 relative prices) to 2000 


Pel Lumber Plywood (%-inch basis) Hardboard ('-inch basis) 
allet 
Year production 
Use per Total Use per Total Use per Total 
pallet pallet pallet 
Millions Board feet Million board feet Square feet Million square feet Square feet Million square feet 
LOGO Sse" 62 25 1, 550 0. 1 0. 03 
1965______- 88 25 2, 200 . 85 75 . 18 16 
NO ROC Se aa 126 25 3, 150 aca bd 140 s22 28 
Low projections 
1980__.__-- 195 25 4, 880 1. 40 270 28 50 
199022---=- 250 25 6, 250 1. 68 420 33 80 
20002....=- 295 25 7, 370 1. 90 560 38 110 
Medium projections 
1980__.___- 209 25 5, 220 1. 40 290 28 60 
1990______- 278+ 25 6, 950 1. 68 470 33 90 
2000252 2322 340 25 8, 500 1. 90 650 38 130 
High projections 
ORO Ses 2 225 25 5, 600 1. 40 310 . 28 60 
1990. 222.2 310 25 7, 750 1. 68 520 . 00 100 
20008 2e222 390 25 9, 750 1. 90 740 . 38 150 


Sources: Pallet production, 1960, 1965, and 1970— 
Based on data supplied by the National Wooden Pallet 
and Container Association. 


Relationship of pallet production to index 
of manufacturing production 
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Figure 67 


Wood use, see source note table 131. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


on this relationship and assumed growth in indus- 
trial production show continuing large increases in 
demand for pallets (table 132). The medium pro- 
jection at 1970 relative prices, for example, rises 
nearly threefold by 2000. Rates of growth in 
projected pallet demand, however, drop rapidly 
from an average of 7.3 percent annually in the 
1960’s to 2.0 percent in the 1990’s. Such a fall 
means that growth in demand for pallets associated 
with use in new materials handling systems 
gradually ends, and that the projected increases 
in demand depend to a greater and greater degree 
on growth in industrial and agricultural produc- 
tion. 

Lumber use per pallet has averaged about 25 
board feet in the last decade or so.** This average 


33 Anonymous. Pallet industry growing by leaps and 
bounds. Wood Construction and Building Materialist 
56(11) :26-27. 1970. 

The Appalachian pallet industry. Northern 
Logger and Timber Processor 20(2):22-23, 60-61. 1971. 

Baldwin, W. C. Pallets from low grade hardwoods. 
Forest Prod. J. 18(3):11-13. 1968. 

U.S. Department of Commerce, Business and Defense 
Administration. Wooden pallets. 1963. 
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is assumed to continue, even though plywood, 
slice-wood, or other materials may be used to an 
increasing degree. Lumber use for pallets has, 
therefore, been projected to rise to some 8.5 billion 
board feet by 2000 (medium projection and 1970 
prices)—some 2.7 times consumption in 1970 
(table 132, fig. 68). 

Small but increasing quantities of plywood and 
hardboard have been used in pallet manufacture. 
It was assumed that demand for these products 
would also rise in line with the projected demand 
for pallets. 


Demand for Timber Products in Wooden Containers 


Between 1948 and 1960, the value of shipments 
(in 1967 dollars) of wooden containers, that is, 
boxes and crates, wirebound boxes and crates, and 
veneer and plywood containers, dropped more than 
38 percent (table 133). This fall off largely re- 
flected continuing displacement of wooden con- 
tainers by fiber and plastic containers, metal and 
fiber barrels and pails, and multiwall bags. 

Several factors contributed to this displace- 
ment, including lower costs of substitute con- 
tainers, lower shipping weights and associated 
freight costs, and adaptability to automated 
packaging and shipping operations. However, in 
packaging some items, such as large bulky 
products, delicate instruments, glass, ceramics, and 
certain fruits and vegetables, these advantages 


Lumber consumed in shipping, 1948-70, 
with projections of demand to 2000 
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Figure 68 


have been outweighed by the need for special 
protection. 

Since 1960, growing shipments of these latter 
items have led to a small rise in demand for wooden 
containers, as measured by value of shipments. 
In view of anticipated growth in manufacturing 
and agricultural production, continuing modest 
increases in the value of shipments of wooden 
containers have been projected. 

The use of lumber and veneer and plywood 
per dollar of shipments of wooden containers 
has shown a consistent downward trend (table 
133), reflecting such factors as greater use of 
paperboard and plastic containers and increases 
in containerized and bulk shipments. It seems 
likely that such trends will continue and use of 
lumber and veneer and plywood per dollar of 
shipments has therefore been projected to decline 
slowly. 

These projected decreases in use per dollar 
of shipments roughly offset projected increases 
in total shipments. As a result, the medium 
projections of demand for lumber and veneer 
and plywood in wooden containers, at 1970 
prices, remain close to recent levels through the 
1970-2000 period. 


Demand for Timber Products in Dunnage 


In the past two decades use of lumber for 
dunnage, blocking, and bracing in railroad cars, 
trucks, and ships has amounted to an estimated 
800 million board feet a year (table 131). This 
stability, in a period of rapid increases in the 
volume of goods transported, apparently reflects 
effects of growth in palletized, containerized, 
and bulk shipments. Growth in such shipments 
is expected to continue. The medium projection 
of demand for lumber for dunnage, blocking, and 
bracing at 1970 prices has therefore been projected 
to remain at about 800 million feet a year. 


Projected Demand for Timber Products in Shipping 


Projected total demand for lumber in shipping, 
that is pallets, containers, and dunnage rises 
rather sharply because of the projected growth 
in demand for pallets and by 2000 reaches 10.9 
billion board feet (medium _ projection—1970 
relative prices), nearly double consumption in 
1970 (table 134, fig. 68). Projected demand for 
plywood and veneer rises to 1.1 billion square 
feet (%-inch basis) in 2000—about 1.8 times 
consumption in 1970. 


DEMAND FOR TIMBER PRODUCTS IN MISCEL- 
LANEOUS USES 


In addition to the major end uses covered 
above, an estimated 8.5 billion board feet of 
lumber and substantial quantities of plywood 
and building board were used in 1970 for other 
purposes (table 135). These included upkeep and 
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TaBLE 133.—Value of shipments and timber products consumed in the manufacture of wood ecntainers by 
product, specified years 1948-70, with projections of demand (1970 relative prices) to 2000 


Veneer and plywood (%-inch 
Lumber basis) Hardboard (%-inch basis) 
Value of 
Year shipments 
Use per Use per Use per 
dollar of Total dollar of Total dollar of Total 
shipments ! shipments! shipments ! 
Millions of 1967 
dollars Board feet Million board feet Square feet Million square feet Square feet Million square feet 
19482222 579 6. 90 ; 2.8 ; NA N 
1960_____-- 358 5. 20 1, 864 3. 14 1, 125 0. 036 13 
NOG Oe ee 382 4. 80 1, 829 1. 56 595 . 052 20 
19702225. 390 4, 50 1,755 1,12 437 . 067 26 
Low projections 
19802222 222 402 4. 00 1, 610 94 380 079 30 
1990______- 416 3. 63 1, 510 88 370 086 40 
2000 2.22.2 424 3. 35 1, 420 84 360 091 40 
Medium projections 
1980______- 422 4. 00 1, 690 94 400 079 30 
1990______- 452 3. 63 1, 640 88 400 086 40 
2000___.--- 480 3. 1, 610 84 400 091 40 
High projections 
1980___-__- 439 4. 00 1, 760 94 410 079 30 
1990-22282 490 3. 63 1, 780 88 430 086 40 
2000___---- 541 3. 35 1, 810 84 450 091 50 


1 1967 dollars. Use per dollar of shipments computed by 
Forest Service. 

Sources: Value of shipments, U.S. Department of 
Commerce, Bureau of the Census. 1948—Value of ship- 
ments of selected classes of products. Ser. MAS-—53 (final). 
1955; 1960 and 1965—Growth in shipments by classes of 
manufactured products. 1971; 1970—Forest Service estimate 
based on data published in Annual survey of manufactures, 
1970. M-70 (AS)-1. 1972. 


improvement of nonresidential structures; farm 
construction except housing; structures and roof 
supports in mines; made-at-home products such 
as furniture, boats, and picnic tables; and made- 
on-the-job products such as advertising and 
display structures. 


There are no statistical data available showing 
actual consumption of timber products in these 
various uses. Accordingly, timber products use 
for these purposes was estimated by subtracting 
volumes of timber products consumed in the 
specific end uses discussed above from estimated 
total consumption of each product. This residual 
probably includes some volumes which may prop- 
erly belong in the construction, manufacturing, 


Timber products use, U.S. Department of Agriculture, 
Forest Service. 1948—Wood used in manufacture, 1948. 
Forest Resource Rep. 2. 1951; 1960—Wood used in manu- 
facturing industries, 1960. Stat. Bull. 353. 1965; 1965— 
Wood used in manufacturing industries, 1966. Stat. Bull. 
440. 1969; 1970—Forest Service estimates. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


or shipping sectors. The figures also include any 
statistical discrepancies associated with the esti- 
mates of production, imports, and exports used 
in estimating total consumption. 

Because of the lack of a statistical base for 
projections of demand for these residual uses, it 
was assumed that demands for these uses would 
rise in line with projected demands for the total 
of all other items. Under this assumption, the 
medium level of demand for lumber in these 
“other” uses at 1970 prices rises to 12.9 billion 
board feet in 2000, some 53 percent above 1970. 
Projected demands nearly double for plywood 
and triple for building board. 
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TaBLE 134.—Timber products consumed in shipping 
by products, specified years 1948-70, with pro- 
jections of demand (1970 relative prices) to 2000 


TaBLe 135.—Timber products consumed in mis- 
cellaneous uses,’ 1962 and 1970, with projections 
(1970 relatwe prices) to 2000 


Veneer and Hardboard 
Year Lumber plywood (%- (4%-inch 
inch basis) basis) 
Million Million Million 
board feet square feet square feet 

1948____ 4,957 1,674 

1960___- 4,214 1,144 16 
1965____ 4,885 682 39 
1970___- 5,725 591 58 

Low projections 
1980____ 7,090 670 80 
1990____ 8,360 810 120 
2000___- 9,390 940 150 
Medium projections 
19SO0=e=2 7,710 710 90 
1990___- 9,390 890 130 
2000___-_ 10,910 1,070 170 
High projections 

1980___- 8,360 740 90 
1990____ 10,530 980 140 
2000_--_- 12,560 1,220 200 


Sources: U.S. Department of Agriculture, Forest Service. 
1948— Wood used in manufacture, 1948. Forest Resource 
Rep. 2. 1951; 1960— Wood used in manufacturing industries, 
1960. Stat. Bull. 353. 1965; 1965—Wood used in manu- 
facturing industries, 1966. Stat. Bull. 440. 1969; 1970— 
Forest Service estimates based on pallet production, value 
of shipments of containers, and trends in timber products 
use in dunnage, blocking, and bracing. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


SUMMARY OF DEMAND PROJECTIONS FOR 
LUMBER, PLYWOOD, AND BUILDING BOARD 


Lumber Consumption and Demand 


Lumber consumption in all uses in 1970 was 
39.5 billion board feet (tables 136 and 137, fig. 
69; Append. V, table 15). This was about the same 
as the average annual consumption in the 1950’s 
and 1960’s. In 1972 lumber consumption rose to 
47.4 billion board feet—20 percent more than 
in 1970 and above the record levels attained in 
the early 1900’s when lumber was the chief raw 
material used in the U.S. for construction, manu- 
factured products, and shipping materials. 

Per capita consumption of lumber in the 1960’s 
fluctuated around 200 board feet a year (Append. 
V, table 15). This was far below figures for the 
early 1900’s when per capita use reached a high 


07-045 O - 73 - 13 


Plywood (%- Building 


Year Lumber inch basis) board (%- 
inch basis) 
million board feet million square feet million square feet 
1962____ ; PERO 0} |S 2 es a See 
1970____ 8,460 5,626 2,683 
Low projections 
1980____ 10,040 8,080 4,615 
1990____ 11,160 9,625 6,125 
2000____ 11,540 10,480 7,520 
Medium projections 
1980____ 10,610 8,470 4,840 
1990____ 12,060 10,305 6,575 
2000____ 12,930 11,640 8,400 
High projections 
1980____ 11,230 8, 885 5,065 
1990____ 13,040 11,010 7,100 
2000___- 14,670 13,185 9,575 


1 Includes upkeep and improvement of nonresidential 
buildings and structures; farm construction except 
housing; mining; made-at-home projects such as furniture, 
boats, and picnic tables; made-on-the-job products like 
advertising and display structures; and a wide variety of 
other miscellaneous products and uses. 


of over 500 board feet, and substantially under 
the average of 250 board feet in the early 1950’s. 

Nearly a third of the lumber consumed in 1970 
went into the production of new housing (table 
136). Residential upkeep and improvements ac- 
counted for 12 percent and nonresidential con- 
struction 9 percent of the total. Of the remainder, 
14 percent was used in shipping, 12 percent in 
manufacturing, and 21 percent in all other uses. 

Projected demand for lumber with alternative 
growth assumptions.—Projected demand for lumber 
at 1970 relative prices shows a rather sharp rise 
to a 1980 level of 51 billion board feet (medium 
level), or 224 board feet per capita. This growth 
is attributable largely to the projected rise in 
demands for housing and for pallets. 

After 1980, and mostly because of the leveling 
off in the demand for housing, projected demand 
at 1970 prices increases more slowly to about 62 
billion board feet in 2000 (medium level)—a 
volume some 1.6 times that-of 1970. 

In recent decades softwoods have composed 
around four-fifths of the lumber consumed. This 
proportion is expected to be maintained without 
much change. 
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TaBLE 136.—Lumber consumption, by major end use, species group, and per capita use, 1962 and 1970, with projections (1970 
relative prices) to 2000 


Low projections ! 


Medium projections ! 


High projections ! 


Item 1962 1970 
1980 1990 2000 1980 1990 2000 1980 1990 2000 
Million | Million | Million | Million | Million | Million | Million | Million | Million | Million | Million 
board board board board board board board board board board boar 
By end use: feet feet feet feet feet Jeet feet Jeet Jeet feet Jeet 
ING weOUSin Pisses see cee eres 13, 940 12, 270 16, 160 17, 310 16, 000 17, 180 18, 650 17, 950 18, 240 20, 000 20, 770 
Residential upkeep and improvements_ 4, 400 4, 690 5, 090 5, 560 5, 930 5, 060 5, 680 6, 140 5,110 5,770 6, 370 
New nonresidential construction 2____- 3, 930 3, 690 4,470 4, 920 5, 450 4, 700 5, 310 6, 060 4, 960 5, 740 6, 740 
Manufacturing 4, 240 4, 670 5, 480 6, 290 7, 140 5, 720 6, 850 8, 130 6, 040 7, 560 9, 360 
Shipping. ----------- 4, 340 5, 720 7, 090 8, 360 9, 390 7, 710 9, 390 10, 910 8, 360 10, 530 12, 560 
All other uses 3 6, 450 8, 460 10, 040 11, 160 11, 540 10, 610 12, 060 12, 930 11, 230 13, 040 14, 670 
Totalbusetes-- sess sane e one 37, 300 39, 500 48, 240 53, 600 55, 450 50, 980 57, 940 62, 120 53, 940 62, 640 70, 470 
By species group: 
Soitwoods assess aris eee ak 30, 800 32, 100 39, 560 43, 420 44, 360 41, 800 46, 930 49, 700 44, 230 50, 740 56, 380 
ard woods tases san eae ease aes 6, 500 7, 300 8, 680 10, 180 11, 090 9, 180 11, 010 12, 420 9,710 11, 900 14, 030 
Rotalhuse sens eo eae hae oa ee 37, 300 39, 500 48, 240 53, 600 55, 450 50, 980 57, 940 62, 120 53, 940 62, 640 70, 470 
Board Board Board Board Board Board Board Board Board Board Board 
feet Jeet Jeet feet feet feet Jeet feet feet feet feet 
Per capita average use___..._------------ 200 193 213 216 208 224 227 221 232 235 234 


1 Projections based on alternate assumptions about growth in population 
and economic activity as specified in the introductory section of this chapter. 

2 In addition to new construction includes railroad ties laid as replacements 
in existing track. 

3 Includes upkeep and improvement of nonresidential buildings and struc- 


The alternative assumptions on population and 
economic growth discussed in the introductory 
section of this chapter have substantial impacts 
on the demand for lumber in all end uses (table 
136, fig. 69). As a result, by 2000 projected total 
demand at 1970 relative prices ranges from 55.5 
billion board feet to 70.5 billion board feet. 


Projected demand for lumber with alternative price 
assumptions.—The alternative assumptions on 
prices specified in the introductory section also 
have substantial impacts on projections of demand 
(table 137, fig. 69). Thus, with relative prices 
rising at 1.5 percent per year, projected demands 
for lumber (medium level) remain fairly constant 
over the projection period at about 45 billion 
board feet. 

With prices of softwood lumber 30 percent 
above the 1970 average, projected demands for 
lumber in 1980 would be about the same as 
consumption in 1971. After 1980, however, pro- 
jected demand under this price assumption rises 
rapidly to 53 billion board feet in 2000. This 
would be some 9 billion board feet below the 
projected level at 1970 relative prices—a measure 
of the possible loss of market share to competing 
materials as a result of higher lumber prices. 

Lumber exports and imports.—In addition to 
domestic demand there has been a modest export 
demand for lumber for many decades (table 137; 
Append. V, table 15). Lumber exports average 
around 1.1 billion feet a year in the 1960’s, and 
this level, adjusted slightly for alternative price 
assumptions, was assumed to continue through 
the projection period. 


tures; farm construction except housing; mining; made-at-home projects such 
as furniture, boats, and picnic tables; made-on-the-job products like ad- 
vertising and display structures; and a wide variety of other miscellaneous 
products and uses. 


Between the late 1940’s and the late 1960’s 
softwood lumber imports, nearly all from Canada, 
rose from less than a billion board feet to nearly 
6 billion feet in 1970 and 9 billion board feet in 
1972 (table 137). In years of reduced demand for 
lumber in the United States, Canadian imports 
have not dropped appreciably while production 
in U.S. mills has declined. 

Findings of recent Canadian studies, sum- 
marized in Chapter IV of this study, show that 
Canada has the resources to support continued 
expansion of lumber production and shipments 
to the United States. However, in view of the 
higher harvesting, manufacturing and transporta- 
tion costs associated with the development of 
the available resources, it’ appears that significant 
increases in imports could not be attained without 
a rise in relative prices of softwood lumber, as 
occurred in 1971 and 1972. 

Accordingly, it was estimated that at 1970 
relative prices, softwood lumber imports would 
remain close to the 1970 level. With relative 
lumber prices 30 percent above those of 1970, and 
with prices rising at annual rates of 1.5 percent, 
softwood lumber imports by 2000 were projected 
to reach 12 and 13 billion board feet, respectively. 
These estimates are believed to be consistent 
with projections of softwood lumber production 
and exports contained in Canadian reports 
referred to in Chapter IV. 

Small volumes of hardwood lumber also have 
been imported, mainly from Canada and various 
tropical countries. These imports are projected 
to range from 0.4 to 0.9 billion board feet by 2000 
under the alternative price assumptions. 
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TaBLe 137.—Lumber consumption, exports, imports, and domestic production, selected years 1920-72, with projections under 
alternate price assumptions (medium projections of growth in population and economic activity) to 2000 


= Domestic consumption Exports Imports Domestic production 
ear 
Total | Per capita Soft- Hard- Total Soft- Hard- Total Soft- Hard- Total Soft- Hard- 
woods woods woods! woods woods! woods woods woods 
Billion | Board feet | Billion Billion Billion Billion Billion Billion Billion Billion Billion Billion Billion 
board feet board feet | board feet | board feet | board feet | board feet | board feet | board feet | board feet | board feet | board feet | board feet 
192022220 34.6 325 27.4 7.2 1.7 1.5 0.2 1.4 1.3 (2) 35.0 27.6 7.4 
925222232 40. 2 347 32.8 7.5 2.6 2.2 4 1.8 V7 0.1 41.0 33.3 To. 
19302222 28. 2 229 22.5 5.8 2.4 1.9 4 1.2 1.2 (2) 29.4 23.2 6.1 
1935. 2--52 22.1 173 17.6 4.5 1.3 1.0 .3 4 4 oat 22.9 18.2 4.7 
1940. .-- 22 31.0 234 25. 4 5.5 1.0 8 2 eth .6 zl 31.2 25.6 5.5 
1945. 2.--+ 28.8 205 21.7 7.0 4 .3 sl aE 9 32 28.1 21.1 7.0 
1950__---.- 40.9 269 33. 4 7.5 5 4 oll 3.4 3.1 .3 38.0 30.6 7.4 
1950. c055 40.1 242 32.5 7.6 .8 dl 2 3.6 3.3 .3 37.4 29.8 7.6 
1960-_---- 36.0 199 29.6 6.4 -9 at -2 3.9 3.6 .3 32.9 26.7 6.3 
1965....-= 41.1 212 33.4 Tod 9 8 oi 5.2 4.9 .3 36.8 29.3 7.5 
1966...-.=- 40.8 207 32.8 8.0 1.0 -9 2 5.2 4.8 4 36.6 28.8 herds 
19G6is22-55 38.8 195 31.1 7.6 nD | 1.0 2 5.1 4.8 .3 34.7 27.3 7.4 
1968. 2255. 41.5 207 34.0 7.4 1,2 1.0 wl 6.2 5.8 -3 36.5 29.3 7.2 
196922... 41.0 202 33. 2 7.8 1.1 1.0 ail 6.3 5.9 4 35.8 28.3 7.5 
1970=-=.5- 39.5 193 32.1 7.3 1.3 1.2 ak 6.1 5.8 .3 34.7 27.5 vat 
q97S 8 ee 43.5 210 36.4 Wocdl Asa 9 2 7.6 12 4 37.0 30.3 6.9 
1972 3_____ 47.4 227 40.0 7.4 1.5 1.2 3 9.4 9.0 4 39.4 32.2 7.2 
Projections—1970 relative prices 
Year Domestic demand Exports Imports Demand on U.S. mills 
1980__---- 51.0 224 41.8 9.2 1.3 1.2 0.1 7.4 7.0 0.4 44.9 36.0 8.9 
19902 2222: 57.9 227 46.9 11.0 1.3 1.2 ol 7.4 7.0 4 51.8 41.1 10.7 
2000. ===. 62.1 221 49.7 12.4 1.3 1:2 ol 7.4 7.0 4 56.0 43.9 12.1 
Projections—rising relative prices 4 
1980. occ 44.5 195 36.5 8.0 1.3 1.2 1 10.0 9.5 5 35.8 28. 2 7.6 
1990 02.4.2 46.6 183 37.7 8.9 1.3 1.2 i 12.7 12.0 if 35. 2 26.9 8.3 
2000. -2.2- 45.7 163 36.6 9.1 1.3 1:2 1 13.9 13.0 9 33.1 24.8 8.3 
Projections—relative prices 30 percent above 1970 average 5 
it es 43.3 190 35.5 7.8 1.3 1.2 1 na Pay 10.5 6 33.5 26. 2 7.3 
1990__-_-- 49.3 193 39.9 9.4 1.3 1.2 1 12.6 12.0 6 38.0 29.1 8.9 
2000_.--=- 52.8 188 42.2 10.6 1.3 1.2 1 12.6 12.0 6 41.5 31.4 10.1 


1 Includes small volumes of mixed species (not classified as hardwoods or 
softwoods). 

2 Less than 50 million board feet. 

3 Preliminary Forest Service estimates. 

4 With relative prices rising at an annual rate of 1.5 percent from the 1970 
trend level. 

5 This approximates softwood lumber prices in early 1972. 


Demand on U.S. mills for lumber.—Domestic 
lumber production was 34.7 billion board feet in 
1970, and 39.4 billion board feet in 1972—some- 
what above the average of 36 billion board feet 
produced annually over the 1950’s and 1960’s 
(table 137; Append. V, table 15). 

Given the projections of total U.S. demand, 
imports and exports discussed above, projected 
demand for domestic lumber at 1970 relative 
prices rises to some 56 billion board feet by 2000 
(medium projection). With relative prices rising 
at 1.5 percent per year, demand on U.S. mills in 
1980 would be close to the average of the 1950’s 
and 1960’s (36 billion board feet), but would fall 
thereafter to about 33 billion board feet in 2000. 
Under the third assumptions with relative prices 
30 percent above the 1970 average, projected 


Note: Data may not add to totals because of rounding. 


Sources: 1920-71—U.S. Department of Commerce, Bureau of the Census. 
Production—Lumber production and mill stocks. Curr. Ind. Reps. Ser. 
MA-~24T (annual); Exports— U.S. erports—schedule B commodity and country. 
FT 410 (monthly); Imports—U.S. imports—general consumption, schedule A 
commodity and country. FT 135 (monthly). 


Projections: U.S. Department of Agriculture, Forest Service. 


demands for domestically produced lumber would 
approximate 33.5 billion board feet in 1980 and 
41.5 billion board feet in 2000. 

Since the early 1900’s softwoods have accounted 
for about 80 percent of the domestic cut. In 
response to differences in the projected rates of 
growth in demands in the major end uses, such 
as residential construction and furniture and 
pallet manufacture, the proportion of domestic 
production composed of softwoods, is projected to 
decline slightly over the projection period, par- 
ticularly under rising prices which would act to 
stimulate softwood lumber imports. 


Plywood Consumption and Demand 


Plywood consumption reached 17.8 billion 
square feet (%-inch basis) in 1970 and 23.5 billion 
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TABLE 138. Cr anon consumption, by major end use, species group, and per capita use, 1962 and 1970, with Li eae (1970 
relative prices) to 2000 


(34-inch basis] 


Low projections ! Medium projections ! High projections ! 


Item 1962 1970 
1980 1990 2000 1980 1990 2000 1980 1990 2000 
Million | Million | Million | Million | Million | Million | Million | Million | Million | Million | Million 
square square square square square square square square square square square 
By end use: feet Jeet feet feet feet Jeet feet feet feet feet feet 
ING w housing sasssso= eens ene ee 4, 180 6, 330 9, 560 10, 900 10, 680 10, 150 11, 750 11, 990 10, 770 12, 600 13, 910 
Residential upkeep and improvements _ 1, 030 2,510 3, 060 3, 720 4,190 3, 100 3, 800 4, 350 3, 130 3, 860 4, 510 
New nonresidential construction______- 1, 280 1, 700 2, 580 3, 260 4, 050 2, 680 3, 530 4, 550 2, 800 3, 800 5, 100 
Manufacturing--__----- 5 1, 870 1, 656 2, 290 2, 950 3, 760 2, 400 3, 220 4, 300 2, 530 3,570 5, 010 
All other uses 2 3, 356 5, 626 8, 080 9, 625 10, 480 8, 470 10, 305 11, 640 8, 885 11, 010 13, 185 
Motalisemeeee sees eans rose eee ee 11, 716 17, 822 25, 570 30, 455 33, 160 26, 800 32, 605 36, 830 28,115 34, 840 41,715 
By species group: 
Soft woods Sesieeswne ease ae sees 9, 311 14, 038 19, 945 23, 755 25, 865 20, 905 25, 430 28, 725 21, 930 27,175 32, 540 
Hard wo0ds!te25 28 os 2ee ee 2, 404 3, 784 5, 625 6, 700 7, 295 5, 895 7,175 8, 105 6, 185 7, 665 9,175 
Totalisesses- nae seee bee se eee 11,716 17, 822 25, 570 30, 455 33, 160 26, 800 32, 605 36, 830 28, 115 34, 840 41,715 
Square Square Square Square Square Square Square Square Square Square Square 
Jeet feet feet Jeet feet Jeet Jeet feet Jeet feet Jeet 
Per capita average use__-_----..---------- 63 87 113 123 125 118 128 131 121 131 139 


1 Projections based on alternate assumptions about growth in population 
and economic activity as specified in the introductory section of this chapter. 
2 Includes shipping; upkeep and improvement of nonresidential buildings 
and structures; farm construction except housing; mining; made-at-home 
projects such as furniture and boats; made-on-the-job products like adver- 


square feet in 1972 (tables 138 and 139; fig. 70; 
Append. V, table 16). Consumption in 1972 was 
about 6 times the volume consumed in 1950— 
and the peak in a trend that has been rising at 
annual rate of 8.5 percent for more than two 
decades. Per capita consumption in this period 
also showed a sharp upward trend from around 
25 square feet in 1950 to 112 square feet in 1972. 

About 36 percent of the plywood consumed in 
1970 went into the production of new housing, 
and 24 percent into other types of construction 
including residential upkeep and improvements. 
The remainder was used in manufacturing and other 
unclassified uses. 

Data for the early 1960’s indicate that several 
billion square feet of veneer was also used at that 
time in the manufacture of products such as furni- 
ture and matches and in shipping containers. 
Although separate estimates of veneer consump- 
tion and production are not shown here because 
of the lack of recent data, these items are included 
in the estimates of veneer log consumption and 
production shown later in this chapter. 

The rapid rise in plywood consumption in 
1950’s and early 1960’s was caused in large part 
by widespread substitution of softwood plywood 
for lumber in sheathing and subflooring in resi- 
dential construction and in concrete formwork, 
and by the growing use of hardwood plywood 
for paneling in residential construction and the 
manufacture of furniture. Trends in use in the 
late 1960’s and early 1970’s and data obtained 
from studies of wood use in construction suggest 
that most of the potential substitution of soft- 
pied plywood for lumber in construction has taken 
place 


tising and display structures; and a wide variety of other miscellaneous 
products and uses. 


Note: Veneer is included in the estimates for manufacturing and shipping. 


Projected demand for plywood.—Nonetheless, 
projected growth in construction and manufac- 
turing is large enough to result in very substantial 
increases in projected demands for plywood. At 
1970 relatiye prices, the medium projection of 
demand in 2000 is 36.8 billion square feet (%-inch 
basis)—slightly more than double consumption in 
1970. Per capita demand is projected to increase 
by 1.5 times to 131 square feet. 


As in the case of lumber, the alternative assump- 
tions on growth in population and economic 
activity, and on prices, have substantial impacts 
on projected demand (tables 138 and 139, fig. 70). 
For example, if relative prices rise 1 percent per 
year, projected demand (medium level) in 2000 
would be some 20 percent under the projected level 
assuming 1970 relative prices. 


Since the late 1950’s softwood plywood has com- 
posed about four-fifths of total plywood consump- 
tion. An analysis of prospective growth in demand 
by major end uses indicated that this percentage 
is likely to remain about the same through the 
projection period. 


Plywood exports and imports.—Softwood ply- 
wood exports have been of minor importance, 
reaching a peak of about 200 milion square feet 
(%-inch basis) in the late 1960’s (table 139; 
Append. V, table 16). Although some further 
modest increases in exports are likely, the volume 
is not expected to be significant in relation to 
production or consumption. 


Exports of hardwood plywood have amounted 
to less than 100 million square feet in recent 
decades. Such exports are also expected to remain 


small during the projection period. 
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TaBLe 139.—Plywood consumption, exports, imports, and domestic production, selected years 1950-72, with projections under 
alternate price assumptions (medium projections of growth in population and economic activity) to 2000 


(84-inch basis] 


Domestic consumption Exports Imports Domestic production ! 
Year 

Total | Per capita Soft- Hard- Total Soft- Hard- Total Soft- Hard- Total Soft- Hard- 

woods woods woods woods 2 woods woods woods woods 

Billion Billion Billion Billion Billion Billion Billion | Billion Billion Billion | Billion Billion 

square Square square square square square square square square square square square square 

feet feet feet feet feet feet feet feet feet Feet feet feet feet 
Meoeteoe lye. sek Sok Qf |e soscueces (3) (3) (3) (3) (3) (3) Lsseeewee P| eee ae 
ToL 43 5.3 1.8 (3) (3) (3) (3) (3) (3) 6.6 5.3 1.4 
9.6 53 7.8 1.8 (3) (3) (3) 0.7 (3) 0.7 8.9 7.8 1.1 
15.5 80 12.4 3.1 (3) (3) (3) 1.1 (3) 1.0 14.5 12.4 2.0 
16.1 82 12.8 3.3 0.1 (3) (3) 1.3 (3) 1.3 14.9 12.8 pk 
15.9 80 12.8 3.2 ck 0.1 (3) 1,2 (3) 152 14.8 12.8 1.9 
18.2 91 14.3 3.9 ai wT (3) 1.9 (3) 1.9 16.4 14.4 2.0 
17.3 85 13.4 - 4.0 é2 72 (3) 2.1 (3) 2.1 15.4 13.5 1.9 
17.8 87 14.0 3.8 oe al 0.1 2.0 @) 2.0 15.9 14.1 1.8 
¢ 20.7 100 16.3 4.5 i a | (3) 2.5 (3) 2.5 18.3 16.4 1.9 
1972:4_...- 23.5 112 18.1 5.4 2 22 (3) 3.2 (3) 3.2 20.5 18.3 2.2 
Projections—1970 relative prices 
Year Domestic demand Exports Imports Demand on U.S. mills 
1980_-_--- 26.8 118 20.9 5.9 (3) (3) (3) 3.5 (3) 3.5 23.3 20.9 2.4 
1990_____. 32.6 128 25.4 7.2 (3) (3) (3) 3.5 (3) 3.5 29.1 25.4 3.7 
2000: === 36.8 131 28.7 8.1 (3) (3) (3) 3.5 (3) 3.5 33.3 28.7 4.6 
Projections—rising relative prices 5 
1980_____- 23.9 105 18.6 5.3 (3) (3) (3) 3.3 (3) 3.3 20.6 18.6 2.0 
1990u 22. 2 27.6 108 21.5 6.1 (3) (3) (3) 3.9 (3) 3.9 23.7 21.5 252 
2000. 22. 29.5 105 23.0 6.5 (3) (3) (3) 4.2 (3) 4.2 25.3 23.0 2.3 
Projections—relative prices 30 percent above 1970 average § 

4980. ..2.. 22.8 100 17.8 5.0 (3) (3) (3) 4.1 (3) 4.1 12.7 17.8 0.9 
1990. 2... 27.7 109 21.6 6.1 (3) (3) (3) 4.2 (3) 42 23.5 21.6 1.9 
2000. -___- 31.3 111 24.4 6.9 | (3) (3) (3) 4.3 (3) 4.3 27.0 24.4 2.6 


1 Includes production from both domestic and imported species. 

2 Includes mixed species (not classified as hardwoods and softwoods). 

3 Less than 50 million square feet in the years 1950-72 and 500 million square 
feet in 1980, 1990, and 2000. 

4 Preliminary. 

5 With relative prices rising at an annual rate of 1.0 percent from the 1970 
trend level. 

6 This approximates prices of softwood plywood in early 1972. 


Veneer exports (not included in table 139) in 
1972 totaled 492 million square feet (surface 
measure) roughly eight times the volume shipped 
in the early 1960’s. Despite this increase veneer 
exports are not expected to become a significant 
Sta of demand for domestically produced veneer 
ogs. 

In contrast to limited exports, imports of hard- 
wood plywood have risen rapidly in the last two 
decades to a total of 3.2 billion square feet 
(%-inch basis) in 1972 (table 139). Imports of 
softwood plywood, on the other hand, have not 
been significant and no change is assumed in the 
next few decades. 

Over four-fifths of all plywood imports in 1972 
were composed of lauan from the forests of insular 
Southeast Asia. Most of the remainder consisted 
of other tropical species such as sen, mahogany, 
and shiva. 


Note: Data may not add to totals because of rounding. 


Sources: 1950-72—U.S. Department of Commerce, Bureau of the Census. 
Production—Softwood plywood. Curr. Ind. Reps. Ser. MA24H (annual); 
Hardwood plywood. Curr. Ind. Reps. Ser. MA24H (annual); Exports—U.S. 
exports—schedule B commodity and country. FT 410 (monthly); Imports— 
U.S. imports—general and consumption, schedule A commodity and country. 
FT 135 (monthly). 


Projections: U.S. Department of Agriculture, Forest Service. 


Assuming 1970 relative prices, hardwood ply- 
wood imports have been projected to rise to 3.5 
billion square feet by 1980 and remain at this 
level through the rest of the projection period. 
Under the alternative higher price assumptions, 
plywood imports are projected to go as high as 
4.3 billion square feet by 2000. 

Veneer imports have also increased rapidly, mov- 
ing up from around 400 million square feet (surface 
measure) in the early 1950’s to 3.2 billion square 
feet in 1972. Hardwood veneer imports are ex- 
pected to continue to rise for use in domestic 
production of plywood. 

Demand on U.S. mills for plywood.—Domestic 
plywood production in 1972 reached 20.5 billion 
square feet (%-inch basis)—more than 4 times the 
level of output in the early 1950’s (table 139). 
Softwoods accounted for nearly all of the growth 
in this period. 


BILLION SQUARE FEET BILLION SQUARE FEET 


BILLION SQUARE FEET 
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Plywood [(3/8-inch basis] consumption 


and projected Plywood (3/8-inch basis) consumption 
demand under alternative assumptions and projected demand (medium level] 
on population and economic growth under alternative price assumptions 
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Projected demand for plywood produced by 
domestic industries show continued and rapid 
growth under all price assumptions. By 2000 pro- 
jected demands range from 25.3 billion square feet 
(with prices rising at 1 percent per year) to 33.3 
billion square feet (at 1970 relative prices). Most 
of the projected increases are for softwood ply- 
wood. 


Building Board Consumption and Demand 


Building board consumption including insulation 
board, hardboard, and particleboard reached 14.1 
billion square feet (%-inch basis) in 1972—over 4 
times the volume consumed in 1950 (tables 140 
and 141). Per capita consumption more than 
tripled in this period, rising from 22 to 68 square 
feet. 

In the 1950’s and 1960’s particleboard consump- 
tion showed the largest increase, rising from less 
than 50 million square feet in 1950 to 6.3 billion 
square feet in 1972—an average annual rate of 
about 25 percent. Hardboard use also rose rapidly, 
with an average annual increase of 9.5 percent. 
Although use of insulation board has been rela- 
tively stable, this product still accounted for 40 
percent of all building board consumed in 1972. 

The fast growth in use of particleboard largely 
reflects the substitution of this product for lumber 
and plywood used as core stock in the manu- 
facture of furniture, doors, and cabinets. Much of 
the growth in use since the late 1950’s reflects 
similar substitution for floor underlayment. Pres- 
ent work on the development of structural grades 
of particleboard also suggests the likelihood of 
further substitution for softwood plywood used as 
subflooring and roof sheathing in construction. 


Much of the recent increase in the use of 
hardboard also reflects substitution for lumber 
and plywood, especially in the furniture industry. 
Use of insulation board, on the other hand, has 
been closely related to construction activity. 

Projected demand for building board.—Projec- 
tions of demand for building board (medium 
Jevel) at 1970 relative prices reach 28 billion 
square feet (%-inch basis) by 2000—some 3 times 
the volume consumed in 1970 (table 140). Pro- 
jected per capita demand roughly doubles rising 
from 47 to 100 square feet. Particleboard and 
hardboard are expected to show the largest 
increases as in recent years. 

The alternative assumptions on growth in 
population and economic activity have substan- 
tial impacts with projected total demands in 
2000 ranging from about 25 to 32 billion square 
feet (table 140). Alternative assumptions on 
prices, on the other hand, have relatively little 
effect, largely because of the small size of the 
assumed price increases and the assumed inelas- 
ticity of demand (table 141). 

Demand on U.S. mills for building board.— 
Exports and imports of building board have been 
relatively small, and this situation is expected to 
continue through the projection period. By far 
the largest part of projected demands will thus 
have to be supplied by U.S. industries from 
domestic timber resources. A substantial part of 
this demand for wood is expected to be supplied 
by plant residues. 

Meeting the medium projection of demand in 
2000, at al] assumed price Jevels, would involve 
more than doubling the size of the particleboard 
and hardboard industries and expanding the insu- 


TaBLe 140.—Building board consumption, by major end use, type of board, and per capita use, 1970, with projections (1970 
relative prices) to 2000 


[84-inch basis] 


Low projection ! 


Medium projection ! High projection! 


Item 1970 
1980 2000 1980 1990 2000 1980 1990 2000 
Million | Million | Million | Million | Million | Million | Million | Million | Million | Million 
square square square square square square square square square square 
By end use: feet feet feet feet feet feet feet feet feet 
New housing 2.222252 ---2-52--s- = so Set 2, 760 4, 225 5, 065 5, 305 4,480 5, 440 5, 920 4, 730 5, 825 6, 840 
Residential upkeep and improvements-_----___---- 1,415 1,815 2, 295 2, 760 1,825 2, 345 2, 855 1, 2, 385 2,960 
New nonresidential construction________________- 960 L375 1,705 1,890 1, 440 1, 840 2,130 1,495 1, 985 2, 385 
Manufacturing: 2.220225 22sec secs cesecensatee 1,790 3, 375 5, 215 7,590 3, 545 5,715 8, 695 3,750 6, 360 10, 165 
Alotherwuses4iessss osc 2 oe eRe aes FER 2, 683 4,615 6, 125 7,520 4,840 6, 575 8, 400 5, 065 7,100 9,575 
Motalesssso2 a5 ce Sse ses gsc S ees se ees s ce see 9, 608 15, 405 20, 405 25, 065 16, 130 21,915 28, 000 16, 895 23, 655 31, 925 
By type of board: 
Insulation*board: = <2s22-s22- 52. = 22222 Sse ee ees 4, 552 4,975 5, 690 7,110 5, 330 6, 040 7,820 5, 690 6, 755 8, 530 
Hard board 222-2 2essa2scas 2 ee see eee es ce URE 1,541 2,475 3, 430 4, 380 2,570 3, 905 5, 430 2, 760 4,570 7,145 
Particloboard 2222222253722. 3,515 7,955 11, 285 13, 575 8, 230 11,970} 14,750 8, 445 12, 330 16, 250 
MOtalWUselsses=a-=2 soaks eee ee eee 9, 608 15, 405 20, 405 25, 065 16, 130 21,915 28, 000 16, 895 23, 655 31, 925 
Square Square Square Square Square Square Square Square Square Square 
feet feet feet feet feet feet Jeet Jeet feet 
94 71 8 100 73 89 106 


Por'capita average: Use. <= 522252224..ss-sse222 2222 


1 Projections based on alternate assumptions about growth in population 
and economic activity as specified in the introductory section of this chapter. 
2 Includes upkeep and improvement of nonresidential buildings and struc- 


tures; shipping; farm structures, except housing; mining; made-at-home projects 
such as furniture; made-on-the-job products like advertising and display struc- 
tures; and a wide variety of other miscellaneous products and uses. 
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lation board industry about 50 percent. Projected 
demands for wood for such production are included 
with pulpwood for hardboard and insulation board, 
and with miscellaneous timber products for 
particleboard. 


DEMAND FOR PULPWOOD 


Since 1920 pulpwood consumption in United 
States mills has increased 12 times, rising to 5.6 
billion cubic feet in 1972 ** (72.4 million cords). 
Export demand, including the pulpwood equiv- 
alent of pulp and paper, increased nineteenfold 
to 0.7 billion cubic feet (9.5 million cords). As a 
result of such growth, nearly half of the cubic 
volume of timber harvested from domestic forests 
is used as pulpwood. 

Demand for pulpwood is a derived demand in 
the sense that it is determined by demands for 
paper, board, and other pulp products. The analy- 
sis below consequently first considers trends in 
the use of these end products. Demands for paper 
and board are then converted to requirements for 
woodpulp, wastepaper, and other fibers. Proj ected 
demands for woodpulp are, in turn, converted to 
requirements for pulpwood. 


Demand for Paper and Board 


Consumption of paper and board increased from 
about 8 million tons in 1920 to 64 million tons in 
1972 (table 142; fig. 71; Append. V, table 17). 
Annual rates of growth calculated from trend 
values, averaged 4.8 percent in the years 1920-40 
then fell to 4.1 percent in the 1950-70 period. 

Per capita consumption of paper and board 
increased about 4 times in the 1920-72 period, 
rising from 145 to 616 pounds (table 143, fig. 71). 
Rates of growth in per capita use also showed a 
substantial decline falling from an average of 3.7 
percent annually in the pre-World War II decades 
to 2.6 percent in the postwar decades. 

Factors affecting consumption—Part of the 
growth in paper and board consumption in past 
decades can be attributed to increases in popula- 
tion, economic activity, and disposable personal 
income. Part of the growth is the result of major 
displacement of other materials such as lumber, 
veneer, cooperage, and metals in such products 
as shipping containers. Development of large 
markets for new products such as food board, milk 
cartons, and computer paper also has contributed 
to increases in consumption. 

The declining rate of growth in consumption, 
on the other hand, is partly due to the fact that 


4 This included 3.7 billion cubic feet of roundwood used 
directly in pulping and 1.9 billion cubic feet of chips and 
sawdust obtained from slabs, edgings, veneer cores, and 
other residues of primary manufacturing plants. 
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Paper and board consumption, 1920-71, with 
projections to 2000 
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Figure 71 


per capita use of some grades of paper and board 
is beginning to level off as it moves toward a 
saturation level.** It also reflects stronger com- 
petition from materials that compete with paper 
and board. Use of plastics for packaging foods and 
many other products, for example, has cut into 
the demand for several grades of paper and board. 
Products such as synthetic writing and printing 
paper now under development also may affect 
demands in the future. 

In projecting demands for paper and board, 
however, it seems likely that ultimate scarcities 
and rising prices of raw materials such as petro- 
leum, together with environmental factors relating 
to manufacturing pollution, and problems of 


35 For a more complete discussion of the tendency of 
per capita consumption to approach a saturation value see: 

U.S. Department of Agriculture, Forest Service. Use of 
regression equations for projecting trends in demand for 
paper and board. U.S. Dept. Agr. Forest Resource Rep. 
18, 178 p. 1967. aires 

United Nations Food and Agriculture Organization. 
World demand for paper to 1975. 1959 p. Rome. 1960. 

United Nations Food and Agriculture Organization. 
Pulp and paper prospects in western Europe. 456 p. Rome. 
1963. 
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TABLE 142.—Paper and board consumption, selected years 1920-72, with projections of demand (1970 
relative prices) to 2000 * 


Total paper and Paper Paperboard 2 Building board 
and board 
Year es ea 

Annual Annual Annual Annual 

Total rate of Total rate of Total rate of Total rate of 

change 3 change 3 change 3 change 3 

Million tons Percent Million tons Percent Million tons Percent Millicn tons Percent 
O20 eee eee oe ek ei “iio ne ees ee Ora dees Ws ees PANGS IES SUNN pe SUB CE MOE aA an Ea ae ei 
119725 ener ere eee 10. 4 6. 2 (el 5. 6 3. 2 6. 8 (Oe LM ee ee 
130 eae aes es 12. 3 3. 4 8. 4 3. 4 3. 8 3. 5 Si0LS eae ee 
11935 See eae 8 12.8 .8 8. 2 —.5 4.5 3. 4 TIS Fase ie eee 
| OA0 eer eee a 16. 8 5. 6 10. 6 5.3 6. 0 5. 9 .2 14.9 
LOA eta ses hy ee 3 19. 8 3. 3 11.0 al 7.9 ch a9 35.0 
OS Sees a ee eee 29. 1 8.0 16.8 8. 8 11.0 6. 8 1.2 5.9 
Oia Se a ee eee 35. 0 3. 8 19. 4 2.9 13.9 4.8 ieee Wed. 
NOG Q er espe  ore 39. 3 2.3 22.1 2.6 15. 4 uel 1.9 29 
TG Y Os = Bere eS era ee yeas 49. 2 4.6 26. 8 3. 9 19. 9 5. 3 26) 6. 5 
HOG Gee way eae ss 52. 8 7.3 28. 9 7.8 21.5 8.0 2.4 —7.7 
MO Greer ae ore Se 52. 0 —1.5 28. 8 =o 20. 8 —3.3 Qari. aruaeL 
NOG Seem eee ae 55. 8 7.3 30. 2 4.9 22. 8 9. 6 2.8 16. 7 
TOGO) estes be ee ae a 59. 0 5.7 31.8 5. 3 24. 2 6. 1 3. 0 Ueak 
AO 7 Oss Nes ne a eae 58. 1 —1.5 31.7 3 23. 5 —2.9 2.8 —6.7 
TNS) aguer, on 59. 7 2. 8 32. 4 2. 2 23. 9 Lee, 3. 4 21. 4 
NO (04 Case ee eee ee 64. 3 Wet 34.1 5. 2 26. 4 10. 5 3. 8 11. 8 
Low projections 
AO SO Fe Saber. eee 78. 2 2.9 41.0 2.5 33. 2 3.3 4.0 2.8 
NO CUS sian 2 ae eee 102. 5 2.7 52. 2 2.4 45. 1 3.1 Be, 2.6 
OOO Rea eee pena 130. 4 2.4 64. 4 ial 59. 4 2.8 6. 6 2.4 
| 
Medium projections 
ID SOB eer ees eye ete 83. 1 3. 5 43. 4 3. 1 35. 5 4.0 4,2 30 
99022 sea ae 116. 1 3. 4 59. 2 3. 2 51.1 3.7 5. 8 3. 3 
2000 Sees See 156. 5 3.0 78. 0 2.8 70. 7 3. 3 7.9 3. 1 
High projections 
| 
1G 80 eee ap eps ref 89. 0 4,2 46. 5 3. 8 38. 0 4.7 4.5 4.2 
VIGNE 0) ies ek te oe i ey 132: 7 4.1 67. 6 3. 8 58. 4 4.4 620 4.0 
ANQsstSreedteuesessse 190. 2 Sapt, 94. 1 3. 4 86. 4 4.0 9.7 3. 8 
1 Projections based on alternative assumptions about paper. (Annual, 1960 ed. and 1972 sup.), and Monthly 
growth in population and economic activity as specified statistical summary. New York; U.S. Department of 
in the introductory section of this chapter. Commerce, Bureau of the Census. Pulp, paper and board. 
2 Includes wet machine board. Cur. Indus. Reps. Ser. M26A. (annual); U.S. Department 
3 The average annual rate of change for 5-year periods of Commerce, Bureau of Domestic Commerce. Pulp, 
ending in the specified years except for the years 1965-72 paper and board. Quart. Indus. Rep.; and U.S. Department 
when annual changes are shown. of Agriculture, Forest Service. 


i a 
Preliminary. Projections: U.S. Department of Agriculture, Forest 
Note: Data may not add to totals because of rounding. Service. 


Sources: American Paper Institute. The statistics of 
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TasLeE 143.—Paper and board per capita consumption, selected years 1920-72, with projections of demand 
(1970 relative prices) to 2000 * 


Total paper and Paper Paperboard 2 Building board 
and board 
Year 
Annual Annual Annual Annual 
Total rate of Total rate of Total rate of Total rate of 
change 3 change 3 change 3 change 3 
Pounds Percent Pounds Percent Pounds Percent Pounds Percent 
1 (011 0 a SN a ge 4) | Se ee NOD ee 2 ee see AEB Mer sas Sac acs es |p ne pote ae PA [Pen 
NOD eS 28 oe ae 180 4. 4 123 3.8 56 5. 4 1 PN ea 
1:93 eet ee oe See 201 2.2, 137 2.2 62 2s 2 14.9 
OS 5 Beer ae meee hates 2010 aoe ee 129 —1.2 71 Aer il —12.9 
194) Ree eee eee 254 4.8 161 4.5 91 5s 2 14.9 
GA neg ey a ne i 283 2.2 157 —2.4 113 4.4 13 45, 4 
LOS QU ee ele 382 6. 2 221 (eal 145 ‘eel 16 4.2 
NO puke ee eee 422 2.0 234 1 | 167 2.9 20 4.6 
NOGOs 222 8 ae ee ee 435 <6 244 .8 170 4 21 1.0 
19 Obie see oe ee 507 3: 1 276 2.4 205 Sil 26 4.4 
196622. 326.0255. 2s862 537 5.9 294 6. 5 219 6.8 24 —7.7 
W9GT= 23 ee oe ee ee 5238 —2.6 290 —1.4 210 —4.1 Daal. ele rele 
1968%.2 22 se ceec eee eee 556 6.3 301 3.8 227 S21 28 16. 7 
GG OB ae See ee 582 4.7 314 4.3 239 ees} 30 (eal 
19704 2. hee eee 567 —2.6 309 —1.6 229 —4,2 27 —10.0 
Oils ewe ee 577 1.8 313 3 231 .9 33 2222 
WOU De los ee ee 616 6.8 327 4.5 253 Oi5 36 9.1 
Low projections 
1980MS aoe pete ene ss 692 1.9 363 1.6 294 2.3 35 1.6 
N99Q 2225223. 24 pene seo 827 1.8 421 15 364 2,2 42 1.8 
200022. 2222 ee 981 Lid 484 1.4 447 Qe 50 1.8 
Medium projections 
NOSO 22h 2 bese e eases 729 2.4 381 2.1 311 2.8 37 2a 
1OOO 22s Be ee ose 910 2.2 464 2.0 401 2.6 45 2.0 
2000 S22 eae eee ee 1,114 2.0 555 1.8 503 23 56 202 
High projections 
1980.32. cec keene ec eecce 768 2.9 401 2.6 328 3.4 39 DG, 
1990_______________ Le 997 2:6 508 2.4 439 3.0 50 Dep) 
2000 aes eee eee 1, 263 2.4 625 2.1 574 257 64 2:5 
1 Projections based on alternative assumptions about ending in the specified years except for the years 1965-72 


growth in population and economic activity as specified 


in the introductory section of this chapter. 
2 Includes wet machine board. 


3 The average annual rate of change for 5-year periods 


4 Preliminary. 


when annual changes are shown. 


Sources: See source note, table 142. 


Note: Data may not add to totals because of rounding. 
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disposal of nonbiodegradable products,** will tend 
to limit inroads of competitive materials in most 
markets for paper and board. This appears espe- 
cially likely over the range in which the prices of 
paper and board can reasonably be expected to 
increase in the next two or three decades. 


While substitution may be limited in the pro- 
jection period, it nonetheless seems likely that the 
rate of growth in consumption, and especially per 
capita consumption, will continue to decline as 
consumption approaches some maximum or sat- 
uration level for different products and uses. 


Relationships between paper and board consump- 
tion and economic variables—In the past there 
have been large differences in rates of growth in 
consumption of the major grades of paper and 
board. These have resulted from the development 
of new pulp-based products, inroads of substitutes, 
varying rates of growth in major sectors of the 
economy, and other factors such as changes in 
consumer tastes. : 

In partial recognition of these differences the 
various types and grades of paper and board 
have been grouped into three categories—paper, 
paperboard, and building board (insulation board 
and hardboard)—which have a common relation- 
ship to one or more of the basic determinants of 
demand discussed in the introductory section of 
this chapter (see Append. V, tables 18-20 for 
historical statistics for these categories) .*” 

Because most paper is consumed in one form 
or another by individuals, with the level of use 
a function of income, there has been a close 
statistical relationship between changes in per 
capita consumption of paper and changes in per 


36 For a more complete discussion of the problems 
associated with the development and use of plastics in 
place of paper and board see: 

Copelman, Serge, and Guy Jacqueline. Synthetic 
paper: Japan leads the way in technological development. 
Pulp and Paper 45(5):111-115. 

United Nations Food and Agriculture Organization. 
Note on substitution by and for paper and paperboard. 
FO:PAP/DST/71/1.3 of the Second Consultation on 
World Pulp and Paper Demand, Supply and Trade. 1971. 

United Nations Food and Agriculture Organization. 
Present status of development of synthetic paper in Japan. 
FP/PAP/DST/1.9 of the Second Consultation on World 
Pulp and Paper Demand, Supply and Trade. 1971. 

*7 In previous Forest Service reports presenting esti- 
mates of demand for paper and board, as in Use of regres- 
sion equations for projecting trends in demand for paper 
and board, Op. cit., separate projections were made for a 
number of major types of paper and board, such as news- 
print, printing papers, packaging papers, container board, 
ete. Such detailed projections are not presented in this 
study because of difficulties in developing statistical series 
as a result of extensive changes made in 1967 in the 
definitions and classifications of various grades of paper 
and board, and lack of recent information on the kinds 
of fibrous materials used in the furnish of different types 
of paper and board. 


Relationship between per capita paper 
consumption and per capita disposable 
personal income, 1929-70 
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Figure 72 


capita disposable personal income *® (fig. 72). 
In the case of paperboard, which is used pri- 
marily for packaging industrial and agricultural 
commodities, per capita consumption has shown 
a close relationship to changes in the per capita 
gross national product. Most of the growth in 
the consumption of building board (insulation 
board and hardboard), which is used in construc- 
tion for such purposes as sheathing and under- 
layment and in manufacturing, has been associated 
with changes in these sectors of the economy. 

Projected demands for paper and board.—On 
the basis of past relationships and trends in 
use, total demand for paper and board at 1970 


38 The choice of independent variable, base time period, 
units of measurement, form of equation, and kind of 
equation used in this analysis for projecting demands for 
paper and paperboard were based on guides developed 
in the study Use of regression equations for projecting 
trends in demand for paper and board, Op. cit. 
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relative prices is projected to rise to 83 million 
tons (medium level) in 1980, and to 157 million 
tons in 2000—some 2.7 times consumption in 
1970 (table 142, fig. 71). Projections of per capita 
demand also rise rapidly, reaching 729 pounds 
in 1980 and 1,114 pounds in 2000 (table 148, 
fies71). 

As indicated in the following tabulation, the 
medium projections of demand for paper and 
board in 1980 are close to projections shown in 
a preceding Forest Service study *® and to those 
developed by Slatin of the American Paper 
Institute *° and the Midwest Research Institute.” 


Total (million tons) Per capita (pounds) 


Paper Paper 

and and 
board Paper Board board Paper Board 
This study -____ 83 43 40 729 38 348 

Preceding FS 

Study == = 86 44 42 728 376 352 
API study-_____- 87 45 eee: Oe ee eee 
MRI study__-___ 83 42 cee ees See en a eee a Ses 


Annual rates of growth in both total and per 


capita demands for paper and board show sub- 
stantial declines over the projection period. That 
for per capita demand, for example, falls from an 
average of 2.4 percent in the 1960’s to 2.0 percent 
in the 1990’s. 

Effects of the alternative assumptions on 
growth in population and gross national product 
are substantial, with projected total demand for 
paper and board ranging from 130 million tons to 
190 million tons in 2000 (table 143). These pro- 
jections would, of course, be somewhat lower with 
higher prices, as indicated in the tabulation below 
showing the medium projections of demand under 
alternative price assumptions. 


Projections—1970 relative prices 


Year Total Paper Board 
(million (million (million 

tons) tons) tons) 

1980_____ 83. 1 43. 4 39. 7 
1990_____ 116. 1 59. 2 56. 9 
2000_____ 156. 6 78. 0 78. 6 

Projections—relative prices rising 0.6 percent per year 

1980_____ 82. 6 43.1 39. 5 
1990_____ 114.3 58. 3 56. 0 
2000222 =- 152. 5 76. 0 76.5 
Projections—relative prices 10 percent above 1970 average 
1980____- 81. 4 42.5 38. 9 
1990_____ 113. 8 58. 0 do. 8 
2000_____ 153. 5 76. 5 CheO 


_ With inelastic demand, as assumed in the 
introductory section, projections would be lowered 


39 U.S. Department of Agriculture, Forest Service. 
Use of regession equations for projecting trends in demand 
for paper and board. Op. cit. 

_ *° Slatin, Benjamin. Timber requirements of the paper 
industry in the seventies and eighties. American Paper 
Institute. New York. 1971. 

‘1 Midwest Research Institute. Paper recycling the art 

of the possible 1970-1985. Kansas City. 1973. 


appreciably only with very large increases in 
relative prices. 

Exports of paper and board.—Exports of paper 
and board have been small in relation to U.S. 
consumption, but have risen rapidly in recent years 
to a 1972 total of 3 million tons (table 144; 


TABLE 144.—Paper and board consumption, exports, 
imports, and domestic production, selected years 
1920-72, with projections} (1970 relative prices) 
to 2000 * 

{Million tons] 


Apparent Domestic 
Year consump- | Exports | Imports produc- 
tion tion 
192022225 seta 0. 2 0. 8 ee 2 
192545222 10. 4 wl 1.5 9.0 
19802 522 12.3 2 2.3 10. 2 
19352 22 ee 12. 8 sell 2.4 10. 5 
194022222 16. 8: BH) 2.8 14.5 
1945___2- 19. 8 | .4 2. 8 17. 4 
LOS OE sees 29.1 23 5. 0 24. 4 
195522" = 3 35. 0) sar 55 30. 2 
196024222 39. 3 an9 57 34.4 
L9G5=222 2 49, 2 L6 6.8 44,1 
19662455 = 52. 8 1.8 LER 47.1 
196 725—2 52. 0 2.0 eel 46.9 
LOGS ao 55. 8 2.5 7.0 51. 2 
1969_____ 59. 0 2.6 7.4 54. 2 
LOO 58. 1 Dons cd 53. 5 
AO 7 Mee es 59. 7 3. 0 (Po 505. 1 
MOD :32 0 eet 64. 3 3. 0 7.9 59. 3 
Low projections 
Year Domestic | Exports | Imports} Demand on 
demand U.S. mills 
1980222. 78. 2 3. 5 8. 0 Masud: 
1990_____ 102. 5 3.5 8.0 98. 0 
2000_____ 130. 4 3. 5 8. 0 125.9 
_ Medium projections 
| 
1980_____ 83. 1 Baht: 0 78. 6 
1990223 P6521 3:5 8. 0 111.6 
2000. - — 156. 6 3:.5 8. 0 152. 1 
| 
High projections 

1980x5. ak 89. 0 OND 8.0 84.5 
1990s 22% 132. 7 3. 5 8. 0 128. 2 
2000__-_- 190. 2 3. 5 8. 0 185. 7 


1 Projections based on alternative assumptions about 
growth in population and economic activity as specified in 
the introductory section of this chapter. 

2 Data may not add to totals because of rounding. 

3 Preliminary. 


Sources: See source note, table 142. 
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Append. V, tables 17-20). Exports of nearly all 
grades of paper and board have shown some 
increase, but kraft linerboard has accounted for 
by far the largest part of the recent growth. 

Exports of paper and board have moved to all 
regions of the world (Append. V, table 21). How- 
ever, in 1971 about 44 percent of the total went to 
Western Europe and another 23 percent to Latin 
America. Nearly all of the remainder was shipped 
to Japan, Canada, and Africa. Most of the growth 
in exports in the 1960’s was to Western Europe 
and Latin America. 

A recent study by the Food and Agriculture 
Organization of the United Nations indicates that 
world demands for paper and board are likely to 
continue to grow rapidly, as indicated in the 
tabulation below: ” 


Consum p- Projected demand 
tion in 
1969 1976 1980 1985 
(million (million (million (million 
tons) tons) tons) tons) 
Western Europe------------ 35.0 49.4 63.0 81.4 
Napanee ee eee ae 12.3 22.7 33.5 45.0 
Latin America__.____.---_-- 5.0 7.5 10.6 14.4 
Eastern Europe and USSR- 11.8 17.1 22.5 32.3 
All other (except North 
PANMOTICa) He eee oe 11.0 15.9 22.4 30.5 
NG} 2) (SES eet ett 151 112.6 152.0 203.6 


This, and other similar studies, conclude that 
forest resources in western Europe and Japan are 
not large enough to supply prospective demands 
for timber products.* (For a more detailed 
discussion of the timber demand and_ supply 
situation in western Europe and Japan see 
Chapter IV.) This means that more and more of 
the rapidly growing demands for paper and board 
in these countries must be supplied from timber 
resources in other parts of the world. 

In view of the prospective demand and resource 
situation in the major importing areas it appears 
likely that export demands for paper and board 
produced in the United States will continue to 
increase in the years immediately ahead. How- 
ever, the United States is faced with a tightening 
timber supply situation (see Chapter VI) and 
consequently exports have been assumed to level 
off at 3.5 million tons a year. 

Developments in other parts of the world 
could also change the outlook. For example, it 
may be technically and economically feasible 
to use increasing quantities of pulp made from 
tropical hardwoods, fast growing plantation 


*” United Nations Food and Agriculture Organization. 
Outlook for pulp and paper consumption, production, and 
trade to 1985. Second Consultation on World Pulp and 
Paper Demand Supply and Trade. Rome. 1971. 

8 United Nations Food and Agriculture Organization 
and United Nations Economic Commission for Europe. 
European timber trends and prospects, 1950-1980 and 
interim review. Geneva. 1966. 

United Nations Food and Agriculture Organization. 
Wood—world trends and prospects. Rome. 1967. 

Japan Lumber Journal, Inc. Japan Lumber Journal. 
Tokyo. Biweekly. 


species, or nonwood fibers. These sources of fiber 
could support large increases in pulp production 
in Latin America, Africa, and the Far East, and 
expanded paper and board production in western 
Europe and Japan. Also development of the 
enormous softwood resources in the USSR could 
add to world supplies of market pulp. 

Imports of paper and board.—U.S. imports of 
paper and board have been substantially larger 
than exports and have increased fairly steadily 
to a level of 7.9 million tons in 1972 (table 144; 
Append. V, tables 17-20). 

Newsprint has composed 70 percent or more of 
the imports since before 1920. However, in recent 
years some other grades, especially building 
board, have increased in relative importance. 
Canada provided about 95 percent of the imports 
of newsprint in 1971 and most other grades as 
well (Append. V, table 22). 

Although imports have increased somewhat in 
the last few years, it appears unlikely that Canada 
could significantly increase recent levels of ship- 
ments to the United States unless prices rise 
enough to cover the higher costs of utilizing 
timber in the undeveloped northern parts of the 
Canadian provinces (see discussion Chapter IV). 
Thus, it was assumed that at 1970 relative prices 
imports of paper and board would remain at about 
the 1972 level. With higher prices Canada could 
provide much larger volumes of paper and board, 
with actual imports depending in part on U.S. 
demand. 

In the 1947-70 period there was a close statis- 
tical relationship between paper and board imports 
and domestic consumption. Projections (medium 
level) based on this relationship, and the rising 
price assumption, rise to 13.5 million tons by 
2000—some 5.6 million tons above the 1972 volume 
as shown in the following tabulation. 


Projections—1970 relative prices 


Total demand Exports Imports Demand on U.S. 
Year (million (million (million mills 
tons) tons) tons) (million tons) 
19802222" 83. 1 3.5 8. 0 78. 6 
LO9 Ome ane 116. 1 3. 5 8. 0 1G 
2000-2 == 156. 6 3.5 8. 0 152.1 
Projections—relative prices rising 0.5 percent per year 
i198 Qauer= 82. 6 3.5 10.5 75. 6 
1990____- 114.3 3. 5 12.5 105. 3 
2000__-_- 152. 5 3.5 13. 5 142. 5 
Projections—relative prices 10 percent above 1970 average 
L98Qe= N= 81. 4 3.5 10.5 74, 4 
1990____- 113. 8 3. 5 11.5 105. 8 
Z2000R2222 153. 5 3. 5 12. 0 145. 0 


Demand on U.S. mills for paper and board.— 
Production of paper and board in U.S. mills has 
increased rapidly in recent decades to 59.3 million 
tons in 1972 (table 144). Meeting projected domes- 
tic and export demands at 1970 prices after allow- 
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ances for imports, would require an increase in 
domestic production (demand on U.S. mills) to 
about 79 million tons by 1980 (medium projec- 
tion), and to about 152 million tons in 2000. 

Annual growth rates for domestic production 
of paper and board averaged about 4.4 percent in 
the 1960’s. Projected increases in demand on U.S. 
mills (medium level—1970 relative prices) average 
only 3.9 percent annually in the 1970’s, and 3.1 
percent in the 1990’s. 

Despite the drop in rates of growth, projected 
increases in demand on U.S. mills would require 
a very large expansion of the domestic paper and 
board industry in the next three decades. In the 
1980’s the medium projection of demands, with 
rising relative prices, increases by about 3.0 mil- 
lion tons a year, with further growth to over 3.7 
million tons annually in the 1990’s. In the 1960’s 
production increased about 1.9 million tons a year. 

Under the alternative and higher price assump- 
tions, demand on U.S. mills would be lowered 
somewhat (see tabulation above) because of a 
reduction in total demand and an increase in im- 
ports. Demands on U.S. mills would still involve 
a much larger expansion of the U.S. industry than 
anything experienced in the past. 


Demand for Fibrous Material for Paper and Board 
Manufacture 


The manufacture of 59.3 million tons of paper 
and board in the United States in 1972 required 
some 58.8 million tons of fibrous material, in- 
cluding some 46.6 million tons of woodpulp, 11.3 
million tons of wastepaper, and 0.9 million tons of 
cotton, bagasse, and other fibers (table 145; fig. 73; 
Append. V, table 23). The trend in consumption 
of all fibrous material has closely paralleled the 
trend in paper and board production, more than 
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doubling since 1950 and increasing about 9 times 
since 1919. 

In contrast to this upward trend, average use 
of fibrous materials per ton of paper and board 
produced has been nearly constant in recent 
decades—varying between 0.992 and 1.092 tons 
since the late 1920’s (table 145, fig. 73; Append. 
V, table 23). It was assumed that average use 
would remain at a level of 1.03 tons through the 
projection period. 

Although there has not been much change in 
the use of fibrous materials per ton of production, 
there have been large changes in the mix of fibers 
consumed. In the last two decades, for example, 
new woodpulp has risen from roughly 64 percent 
of the total fibrous materials used to around 80 
percent of the total. Use of wastepaper, on the 
other hand, declined from 31 percent of the total 
fibers used in 1950 to around 19 percent in 1972. 
Use of other fibers dropped from about 5 percent 
to less than 2 percent. 

The sharp upward trend in use of new wood- 
pulp, and the concomitant decline in the pro- 
portion of wastepaper used, reflect many technical 
and economic factors. For example, use of new 
woodpulp results in relatively stronger and light- 
weight paper and board products. New woodpulps 
are relatively free of biological and other contami- 
nants. Integration of the industry with production 
of both pulp and paper concentrated in large 
complexes designed to fully utilize the timber 
harvested has tended to favor production of virgin 
pulps over wastepaper reuse. Use of recycled 


44 The assumed increase in the use of wastepaper per ton 
of paper and board produced discussed below would tend 
to raise this average. However, it was assumed that this 
would be offset by increasing use of nonfiber additives and 
improvements in technology. 


Fibrous materials consumed in the manufacture of paper and board, 1920-71, 


with projections to 2000 
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Figure 73 
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TasLeE 145.—Fibrous materials consumed in the manufacture of paper and board 1919-72, with projections 
(1970 relative prices) to 2000 * 


Consumption of fibrous materials 


Consumption of fibrous materials per 
ton of paper and board produced 


Year et 
Total Wood- Waste- Other Total Wood- Waste- Other 
pulp paper pulp paper 
Million Million Million Million Tons Tons Tons Tons 
tons tons tons tons 
NOOR ene * SES ne 6. 6 4.0 1.9 0.7 1. 110 0. 674 0. 311 0. 125 
G29 Ree eee aa 11.6 6.3 3. 8 1.4 1. 039 . 565 . 345 129 
lORS. pposedooeesSerses 11.0 6. 4 3. 6 130 1. 050 . 615 . 342 092 
OS ORS ee 14, 2 Sh 4.4 1. 2 1. 049 . 640 . 323 086 
NGA Oeerers see aie ee ata e 15. 5 9. 8 4.7 1.0 1. 070 . 675 . 322 072 
QA ee Se eae ee 19. 0 10. 8 6. 8 1.3 1. 092 . 623 . 391 OME 
1050 ga ee aeees eee ee 25. 9 16. 5 8.0 1.4 1. 062 . 677 . 326 059 
OSS 3 S82 5eSeesse eee 31.8 21.5 9. 0 1.3 1. 056 5 eelil . 300 045 
1OGO A4eeetees see eae 35. 7 25. 7 9. 0 1.0 1. 036 . 746 . 262 028 
OOK: 2S i328 ee Ae aes 45. 1 34, 0 10. 2 5) 1. 024 3. CUP . 232 020 
NO 6 Gee eee SF at oh 48. 5 36. 9 10. 6 1.0 1. 029 . 784 . 224 021 
OG pene ea ae ee 47.7 37. 0 9.9 .8 1.017 . 788 . 211 018 
OCS se Se rea he ae ee 52. 4 41.3 10. 2 .9 1. 023 . 806 . 199 018 
TQS pe a orem 55. 5 43. 7 10.9 3) 1. 024 . 806 . 202 016 
IGS sae eee ee 54. 6 43. 2 10. 6 Sie} 1. 021 . 807 . 198 015 
I1@\e/ik OS eee ee ae ee ee ae 56. 0 44, 2 11.0 Shy le Oil . 802 . 200 016 
IQ7O ta cueneeeseeee wees 58. 8 46. 6 11.3 of) . 991 . 786 . 190 015 
Low projections 
Year Demand for fibrous materials Consumption of fibrous materials per 
by U.S. mills ton of paper and board produced 
IOEOL + Sean Seles ae ee 75.9 58. 2 17.0 Surt 1. 030 0. 790 0. 230 0. 010 
TAD) ei Sarr eh ee es 101. 0 70. 6 29. 4 1.0 1. 030 . 720 . 800 . 010 
(0 Grey Sey he Mate jee 129. 7 84. 3 44.1 13 1. 030 . 670 350 010 
Medium projections 
GSO Bae eee ee 81.0 62. 1 18. 1 .8 1. 030 790 230 010 
lQQOs Sa2es ease 3 see ee 115. 0 80. 4 33. 5 11 1. 030 720 300 010 
ZO s ces Sgeus sees 156. 6 101.9 53. 2 1.5 1. 030 670 350 010 
High projections 
TORN) = aes eee 87. 0 66. 8 19. 4 .8 1. 030 790 . 230 610 
119.9 ee Re es = eee 132. 1 92. 3 38. 5 1.3 1. 030 720 . 300 010 
2.) 0 Oe ee eta ees 191, 3 124. 4 65. 0 1.9 1. 030 670 . 350 010 


1 Data may not add to totals because of rounding. 


2 Preliminary. 


Sources: American Paper Institute. Wood pulp statis- 
(annual); U.S. Department of 


tics. 


New York. 1972. 


Commerce, Bureau of the Census. Pulp, paper and board. 
Cur. Indus. Reps. Ser. M26A. (annual); and U.S. De- 
partment of Agriculture, Forest Service. 
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fibers also has been inhibited by high costs of 
collecting, sorting, cleaning, and _ transporting 
wastepaper. 

Projected use of wastepaper.—New forces are 
developing, however, that appear likely to change 
the relative importance of new and _ recycled 
pulps.*® Increasing concern over pollution of the 
environment, and the growing costs and diffi- 
culties of solid waste disposal, have stimulated 
much interest and action by Government and 
industry to increase recycling. 

For example, Federal and other agencies have 
modified purchase specifications to require mini- 
mum proportions of recycled fibers in some paper 
and board purchases. Research also is being 
stepped up to identify ways of increasing reuse of 
wastepaper. Various other forms of assistance or 
regulation are being considered. 


Although these things are underway announced 
expansion plans of the pulp and paper industry 
indicate that during the early 1970’s use of waste- 
paper as a proportion of total fibrous materials 
used is not likely to increase appreciably. In the 
longer run, however, factors favoring greater 
recycling such as mentioned above, together with 
increasing competition for available timber, point 
to the likelihood of substantial growth in recycling 
of wastepaper. 


Use of recycled fibers per ton of paper and 
board produced has therefore been assumed to 
rise from 0.19 ton in 1972 to 0.23 ton by 1980,%° 
and to 0.35 ton by 2000 (table 145, fig. 73). The 
latter level is close to rates currently achieved in 
such countries as Japan and the Netherlands, and 
to use achieved for a time in the United States 
during World War II. Conversely, projected use 
of new woodpulp drops from 0.81 ton in 1970 to 
0.67 ton in 2000. Estimated use of other fibrous 
materials remains unchanged at about 1 percent 
of the total. 


45 See for example: 

American Paper Institute. 1970 a test of stamina. New 
York. 1971. 

Joseph E. Atchison Consultants, Inc. Report on a 
preliminary study of waste paper and prospects for its 
increased recycling. New York. 1970. 

Midwest Research Institute. Paper recycling, the art 
of the possible 1970-1985. Kansas City. 1973. 

Perry, Henry J. The economics of waste paper use: 
Part I. Pulp and Paper 45(4):83-84; and The economics 
of waste paper reuse: Part II. Pulp and Paper 45(5) :82-84. 

Tuchman, Samson G. The economics of the waste paper 
industry. Ph.D. dissertation. Dept. of Economics, New 
York Univ. New York. 1963. 

U.S. Department of Commerce, Bureau of Domestic 
Commerce. Pulp, paper and board. Industry Reps. XXVI 
(3). Quarterly. 1970. 

Williams, Ward C. CCA makes corrugating medium at 
1,100 ft./min. from 100% waste paper. Pulp and Paper 
44(12):112-116; and Use it/reuse it! political, economic 
pressures brighten future for waste. 44(10):61-65. 

*© The Midwest Research Institute in its report ‘Paper 
recycling the art of the possible,” op. cit., estimated that 
the recycling rate would rise to 24 percent by 1990. 
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Total demands for wastepaper given the above 
rates would rise from about 11 million tons in 1970 
to 18 million tons by 1980 and to 53 million tons 
by 2000. Such projected reuse in 2000 would prob- 
ably be close to a practical maximum considering 
availability and cost factors. Part of the paper and 
board consumed for such purposes as books and 
records is not available for recycling. Other parts 


_are scattered or in locations remote from recy- 


cling plants, so badly contaminated as to prohibit 
reuse, or destroyed by the first use. 

Projected demand for woodpulp for paper and 
board.—Under the above assumptions on future 
fiber mix, the medium projection of demand for 
woodpulp for production of paper and board in 
the United States at 1970 relative prices rises from 
46.6 million tons in 1972 to 62.1 million tons by 
1980, and to 101.9 million tons by 2000. This 
would require an average annual increase in wood- 
pulp consumption of 1.9 million tons in the 1970’s 
and 2.2 million tons in the 1990’s. 

As in the case of paper and board, rates of in- 
crease in projected demand for woodpulp for the 
domestic manufacture of paper and board calcu- 
lated from trend values fall rather sharply over the 
projection period, from 5.4 percent per year in the 
1950-70 period to 3.1 percent in the 1970’s and to 
2.4 percent in the 1990’s 

Demand for woodpulp in nonpaper products.— 
In addition to pulp used in the manufacture of 
paper and board, about 1.3 million tons of wood- 
pulp was used in 1972 for products such as rayon, 
cellulose acetate, and plastics. This was below the 
peak of 1.5 million tons attained in 1969, but some 
4.6 times consumption in 1940 (table 146). Per 
capita use has also increased substantially since 
1940. 

Since the late 1940’s there has been a fairly 
close statistical relationship between changes in 
the consumption of woodpulp in the manufacture 
of nonpaper products and changes in gross na- 
tional product. Primarily on the basis of this re- 
lationship, demand (medium level) was projected 
to grow to 2.2 million tons in 1980, with a further 
increase to 4.4 million tons in 2000. Average an- 
nual rates of growth drop from 4.2 percent in the 
1960’s to 3.9 percent in the 1970’s and 3.5 percent 
in the 1990’s. 

Total projected U.S. demand for woodpulp.— 
Apparent consumption of woodpulp in the manu- 
facture of both paper and board and nonpaper 
products in the United States totaled 47.8 million 
tons in 1972 (table 147; Append. V, table 24). The 
medium projection of demand at 1970 prices 


reaches 106.3 million tons by 2000—a 2.4-fold in- _ 
crease over 1970. Annual rates of growth in wood- — 


pulp demand decline from an average of 5.5 per- | 
cent in the 1960’s to 4.0 percent in the 1970’s, and | 


2.4 percent in the 1990’s. , 
Exports of woodpulp.—In addition to domestic 
demand, a significant export market for woodpulp 
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TABLE 146.—Woodpulp consumed in the manufac- 
ture of nonpaper products, selected years 1940-72, 
with projections of demand (1970 relatwe prices) 
to 2000 * 


Year Total Per capita 
Thousand tons Pounds 

OA OR ee ee eae 27 

eS ie eee 527 8 
OG) sea eae eee 703 9 
NO Meee ee eee nae 829 10 
1OGOE See eee eee 1, 025 11 
OG Hee ee He slau Se 1, 310 14 
OGG meine ees Se 1, 370 14 
NOG pee ie oe eo 1, 201 12 
NOG Sees eee ee ak Le Ae eS 1, 441 14 
OOo) Bo seeeeSsee meee 1, 518 15 
WOO) seers eas eee eee 1, 238 12 
OES ee ee ae 1, 234 12 
TN 2} Oe heer A a aera 1, 290 12 

Low projections 
NOS (Bes ee ae a 8 2, 000 18 
NGO ORR Set oe eects & 2, 800 23 
ZO OOBEe heat anaes oe 3, 700 28 
Medium projections 
9 8 Oe eee ee 2, 200 19 
199 (Ee soe 3, 100 24 
OOO Mme mien ace eS 4, 400 31 
High projections 

WE). ceo Shee 2, 300 20 
NSO Ree Sere ea aes Seth 3, 500 26 
200 OME ees ia Te oa 5, 200 35 


1 Projections based on alternative assumptions about 
growth in population and economic activity as specified 
in the introductory section of this chapter. 

2 Preliminary. 


Source: American Paper Institute. Wood pulp statistics. 
New York. 1972. (Annual). 


has developed in recent years. Between 1950 and 
1970, for example, woodpulp exports rose from 0.1 
million to 3.1 million tons, but subsequently 
declined to 2.3 million tons in 1972 (table 147; 
Append. V, table 24). Most of the growth in 
exports in the 1960’s was in sulphate pulp and 
dissolving and special alpha pulps. 

Although woodpulp is shipped to all parts of the 
world, most exports go to western Europe, the 
Far East, and Latin America (Append. V, table 
25). The increase in shipments to western Europe 
has been especially rapid, rising from 31,000 
tons in 1950 to 1.1 million in 1971. In the same 
period shipments to the Far East—chiefly to 
Japan, Korea, and India—rose from 6,000 tons 


TaBLE 147.—Woodpulp consumption, exports, im- 
ports, and domestic production, selected years 
1920-72, with projections! (1970 relative prices) 
to 2000 ” 

[Million tons] 


Year Apparent | Exports | Imports! Domestic 
consumption production 
1920_____ 4.7 (3) 0. 9 3. 8 
1925_____ 5. 6 (3) NE 4.0 
19302558 6. 4 (3) 1.8 4.6 
1935___ + 6. 7 0. 2 1.9 4.9 
1940_____ 9.7 .5 1.2 9. 0 
1945_____ 11.8 eal 1.8 10. 2 
1950_____ 17.1 pera 2. 4 14. 8 
195 oee ee 22. 3 .6 2. 2 20. 7 
1960_____ 26. 6 aa 2. 4 25. 3 
19652 ness 35. 7 1.4 eheal 34. 0 
1966____- 38. 4 1.6 3. 4 36. 6 
L9G 38. 1 deez, 3.2 36. 7 
1968.22" 42.5 1.9 3. 5 40. 9 
19692 — 25 3 44.8 2.1 4.0 42.8 
1970 4_ 44.1 3. 1 3. 5 43. 7 
ING ATC h seh 45.3 2.2 31.5 43.9 
1972s hoe 47.8 2.3 3.7 46.3 
Low projections 
Domestic Demand 
Year demand Exports | Imports on U.S. 
mills 
19802 22 60. 2 3. 5 4.0 59. 7 
1990_____ 73. 4 3. 5 4.0 72. 9 
2000_____ 8. 0 3. 5 4.0 87.5 
Medium projections 
1980____- 64. 3 3. 5 4.0 63. 8 
19902222 83. 5 325 4.0 83. 0 
2000=- 2-- 106. 3 3. 5 4.0 105. 8 
High projections 
& 
1980_____ 69. 1 By a) 4.0 68. 6 
1990_____ 95. 8 3. 5 4.0 95. 3 
2000_ ___- 129. 6 3. 5 4.0 129. 1 


1 Projections based on alternative assumptions about 
erowth in population and economic activity as specified 
in the introductory section of this chapter. 

2 Data may not add to totals because of rounding. 

3 Less than 50,000 tons. 

4 Preliminary. 


Sources: American Paper Institute. Wood pulp statistics. 
1972. (Annual); and Monthly statistical summary. New 
York; and U.S. Department of Agriculture, Forest Service. 


to 533,000 tons. Exports to Latin America have 
also shown substantial growth from 22,000 tons 
in 1950 to 277,000 tons in 1971. 
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As indicated in Chapter IV, various studies point 
to rapid and continuing increases in world demands 
for pulp and paper and board, as well as for other 
wood products. These studies also indicate that 
available timber supplies of acceptable quality 
may not be large enough to meet these expanding 
demands. Although expanded markets for pulp ex- 
ports from the United States can be expected, it 
was assumed that pulp exports will level off at 3.5 
million tons in view of the major rise in projected 
U.S. demands for pulp, tightening timber supply 
situation in the United States as described in 
Chapter VI and prospective increases in fiber sup- 
plies from other regions of the world. 

Imports of woodpulp.—tn contrast to the recent 
rise in pulp exports, the United States has long 
imported substantial volumes of woodpulp (table 
147; Append. V, table 24). Pulp imports ap- 
proached 2 million tons in the 1920’s—a level that 
with some fluctuation was maintained through the 
1950’s. In the 1960’s, however, pulp imports rose 
fairly rapidly, and in the late 60’s and early 70’s 
were ranging between 3.5 and 4.0 million tons a 
year. In earlier years Scandinavia provided much 
of the imports, but in 1971, 96 percent of the im- 
ee pulp came from Canada (Append. V, table 
26). 

In view of the higher costs that would presum- 
ably be associated with the use of unexploited 
timber resources in Canada (see discussion Chapter 
IV), Canadian pulp producers probably would not 
significantly increase shipments over recent vol- 
umes unless prices rise above 1970 levels. Hence, 
it was assumed that at 1970 relative prices imports 
would remain about 4 million tons annually. 

With higher prices it seems likely that Canadian 
producers would supply much larger quantities of 
woodpulp. Accordingly, woodpulp imports have 
been increased substantially under the higher price 
assumptions as shown in the following tabulation 
of medium projections of demand under alternative 
price assumptions: 


Projections—1970 relative prices 


Demand on 
Total demand Exports Imports U.S. mills 

Year (million tons) (million tons) (million tons) (million tons) 
1980_____ 64. 3 3.5 4.0 63. 8 
1990_____ 83. 5 3.5 4.0 83. 0 
2000-_-_-___ 106. 3 3.5 4.0 105. 8 

Projections—relative prices rising 0.5 percent per year 
1980-222 61.9 3.5 6. 0 59. 4 
1990_____ 78. 9 3. 5 Teed 74. 9 
2000_____ 99. 8 3.5 8.5 94.8 

Projections—relative prices 10 percent above 1970 average 
LOS OSes 61. 0 3. 5 6. 0 58. 5 
1990_____ 79. 2 3. 5 tO (iseey sé 
2000__-__ 101.5 aD 25 97.5 


Demand on U.S. mills for woodpulp.—When 
projected pulp imports are subtracted from total 


domestic and export demands, an estimated 64 
million tons (medium projection) of woodpulp 
would be demanded from U.S. mills by 1980 at 
1970 relative prices (table 147). A further rise to 
106 million tons by 2000 is projected. 

Under the alternative higher prices demand on 
U.S. mills would be somewhat lower because of 
reductions in domestic demand and increased 


imports. 


Annual rates of growth in demand drop under 
all assumptions. For example, with the medium 
projection of population and economic growth and 
1970 relative prices, rates drop from 3.8 percent in 
the 1970’s to 2.5 percent in the 1990’s. Part of the 
decline after the mid-1970’s reflects an anticipated 
fall-off in use of new woodpulp per ton of paper and 
board manufactured (fig. 73). 

Projected increases in domestic production 
(medium projection) at 1970 relative prices indi- 
cate it would be necessary to expand U.S. wood- 
pulp production by about 2 million tons a year in 
the 1970’s. This would be close to the average in- 
crease in the 1960’s. Under the rising price as- 
sumption the projected increase (medium projec- 
tion) would average 1.6 million tons per year. 


Pulpwood Consumption and Demand 


Consumption of pulpwood in U.S. mills to pro- 
duce the tonnage of pulp shown in table 147 in- 
creased from about 6 million cords in 1920 to more 
than 72 million cords in 1972 (table 148; Append. 
V, table 27). 

Pulpwood used per ton of pulp—sSince 1920 
average use of pulpwood per ton of pulp produced 
has not changed significantly, averaging about 1.6 
cords per ton (fig. 74; Append. V, table 28). 
During this period some technological develop- 
ments have tended to increase yields of pulp per 
cord of wood consumed. These have included a 
major shift from sulfite and soda processes to 
higher yielding sulfate and semichemical processes. 
There has also been a large relative increase in 
use of hardwoods which yield more pulp per cord 
than softwoods. Offsetting these trends, however, 
has been an increase in proportions of semi- 
bleached and bleached grades of woodpulp which 
require more wood per ton than unbleached grades. 

It has been assumed that the net effect of 
technological developments in the future, together 
with further increases in use of hardwoods, will 
cause a slight decline in consumption of pulpwood 
per ton of pulp produced to an average of about 1.5 
cords by 2000. 

Multiplying assumed wood requirements per 
ton of pulp by projected domestic production of 
woodpulp indicates a potential demand for pulp- 
wood in U.S. mills (medium projection at 1970 
relative prices) of about 98 million cords by 1980, 
and 159 million cords by 2000 (table 148). 

Exports of pulpwood.—Prior to the late 1960’s 
pulpwood exports from the United States were 
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Pulpwood consumed per ton of woodpulp 
produced, 1920-70 with projection to 2000 
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Figure 74 


usually below 100,000 cords and were of little 
significance (table 148). Beginning in 1965, 
however, exports rose rapidly to a level of 2.0 
million cords in 1972. Most of the increased 
exports went to Japan and were composed of chips 
produced from residues at sawmills on the Pacific 
Coast. 

As discussed in Chapter IV, Japan is faced with 
growing timber deficits and rising demands for 
woodpulp and paper and board. It is thus likely 
to be in the market for larger and larger quantities 
of imported chips. Most of the presently avail- 
able slabs, edgings, and veneer cores on the Pacific 
Coast are being utilized, but there are still sub- 
stantial volumes of logging and fine mill residues 
in that area. With projected growth in demand for 
pulpwood by US. mills, limitations on USS. 
timber supplies, and expectations of higher timber 
prices necessary to permit utilization of material 
now left as logging residues, it seems likely that 
further increases in pulpwood exports will be 
limited as shown in table 148. 

Imports of pulpwood.—Imports of pulpwood for 
consumption in U.S. mills, nearly all from Canada, 
have fluctuated between 1 and 2 million cords a 
year for several decades (table 148). Because of 
Canadian constraints on shipments of unmanu- 
factured wood, and the relatively high trans- 
portation costs of shipping pulpwood, no growth 
is anticipated in pulpwood imports. 

Demand for domestic pulpwood.—Domestic pro- 
duction of pulpwood in the United States rose 
from about 5 million cords in 1920 to 73 million 
cords in 1972 (table 148). Meeting projected 
increases in pulpwood demand at U.S. mills after 
allowing for exports and imports of pulpwood 
would require an increase in U.S. pulpwood 
production to 100 million cords by 1980 (medium 
projection—1970 relative prices) and to 160 million 
cords by 2000. Rates of growth in these projections 
of pulpwood demand decline rather rapidly—from 
an average of 5.8 percent per year in the 1960’s 
to 2.3 percent annually in the 1990’s. 

Pulpwood from plant residues—Part of the 
pulpwood consumed in U.S. mills and exported 


THE OUTLOOK FOR TIMBER IN THE UNITED STATES 


| 


| 


has come from slabs, edgings, veneer cores, saw- — 


dust, and other material produced at primary 


manufacturing plants. Between 1950 and 1972 | 
use of these materials increased from 1.2 million — 


cords to 25.3 million cords (table 148, fig. 75). 


Although most of the economically available | 


coarse material and some fines were utilized, un- 
used volumes of chippable residues in the United 
States still amounted to 5.2 million cords in 1970. 
Unused sawdust and other fine residues in 1970 


; 


composed an additional 7.6 million cords of | 


potentially usable material. 

Some of the residues of primary manufacturing 
plants is so scattered geographically and in such 
small volumes that it will not be economically 
utilizable under foreseeable price increases. How- 


ever, in estimating future demand for round pulp- | 


wood, it was assumed under all population, | 


economic, and price assumptions that by 1980 
most coarse plant residues, much of the fines, and 


some material formerly utilized as fuel would be. 


used for pulp products or for particle board. It 


was also assumed that while greater use of smaller 
timber will tend to increase the total volume of 
residues, this would be offset by increased use of 
thinner saws and more precise manufacturing 
equipment which would reduce residue volumes. 
Under these assumptions volumes of plant 
byproducts used as pulpwood are projected to 
rise to 35 million cords by 2000. These estimates 


of byproducts use are based upon the projections — 
of timber supplies likely to be available for lum- | 


ber and plywood production (with 1970 levels of. 
forest management). 
Demand for domestic 


for domestic pulpwood. The medium projection | 
for roundwood at 1970 prices rises from 48.1 million | 
cords in 1972 to 71 million cords in 1980, and to 
125 million cords by 2000. 


Pulpwood production, by source of material, 
1920-72, with projections to 2000 
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roundwood.—Projected . 
demands for domestic roundwood for pulpwood 
were derived by subtracting prospective supplies — 
of plant byproducts from total projected demands — 


Softwoods have long been preferred for pulp 
and paper products because of such factors as 
relatively high strength properties and light 
color. In recent decades, however, use of hard- 
woods has increased rapidly in response to techno- 
logical improvements in pulping, availability of 
substantial volumes of hardwood at relatively 
lower costs per ton of fiber, improvements in 
properties of many grades of paper and board with 
the addition of hardwood pulps, and rising com- 
petition and prices for softwood timber. The trend 
toward increased use of hardwoods is likely to be 
encouraged by a comparatively favorable supply 
| situation, as indicated by the timber demand- 
| supply comparisons in Chapter VI. 
| Based on recent trends and available technology, 
| proportions of softwoods in the pulpwood harvest 
| were assumed to continue to decline from 71 
percent of the total roundwood used in 1972 to 
| about 66 percent by 1980 and 60 percent by 2000, 
with corresponding increases in proportions of 
hardwood pulpwood. 

Although pulpwood generally is obtained from 
smaller sizes and lower grades of timber, sub- 
stantial volumes of sawtimber suitable for lumber 
and plywood also are consumed in the production 
of paper and board. In 1970, for example, an 
estimated 7 billion board feet of softwood saw- 
timber, and 2 billion board feet of hardwood 
sawtimber, were used in pulp manufacture. In 
many cases the saw-log material used for pulp 
was of relatively low grade. In other cases, where 
sawtimber trees are scattered, for example, or 
where pulp timber is harvested from small tracts 
|by small producers, considerable volumes of 
sawtimber of high quality have been used. 

Other developments such as rising timber 
values and local shortages of wood have been 
| encouraging greater use of small trees and ma- 
terial formerly left as logging residues. It also 
seems likely that new technological developments 
|leading to practical methods of bark-chip separa- 
tion, and/or acceptance of bark in the furnishes 
of some grades of paper and board, will lead to 
greater use of small stems, limbs, and cull trees 
that have been previously unused. It has, 
therefore, been assumed that while the total 
/quantity of sawtimber used for pulp will continue 
|to increase, the proportion of the total pulpwood 
‘mix made up of sawtimber will decline moderately. 
| Demand for pulpwood ineluding the rowndwood 
equivalent of net imports of paper, board, and wood- 
pulp.—tn addition to pulpwood from U.S. forests, 
a substantial volume of wood is represented by 
‘Imports of pulp, paper, and board. In 1972, for 
example, the roundwood equivalent of such net 
imports was 6.9 million cords. With this added to 
domestic production, the total volume of pulpwood 
required to manufacture the paper, board, and 
woodpulp consumed in the United States in 1972 
was 79.3 million cords. 
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Exports of pulpwood and pulpwood products 
(pulp, paper, and board) in 1972 were equivalent 
to 9.5 million cords. Thus, total domestic and 
export demand for pulpwood in 1972 amounted to 
88.8 million cords. 

Projected demands for pulpwood for U.S. con- 
sumption, including the roundwood equivalent 
of net imports of woodpulp and paper and board, 
rise from 79.3 million cords in 1972 to 166 
million cords by 2000 (medium projection, 1970 
relative prices). 

Total pulpwood demands for both U.S. con- 
sumption and exports—to be supplied from USS. 
or foreign resources—are projected to increase to 
178 million cords by 2000, or double the 1972 
levels. 

Demand for pulpwood under alternative assump- 
tions.—The alternative population and_ gross 
national product assumptions adopted in_ this 
study have a sizeable impact on demands for 
pulpwood at 1970 relative prices (table 148). For 
example, in 2000 projected demands for pulpwood 
for U.S. consumption vary between 139 million 
and 201 million cords. 

As indicated in the introductory section of this 
Chapter, it has been assumed that demands for 
paper and board are quite inelastic, that is, price 
changes have relatively little effect on demand. 
Thus, the alternative price assumptions used in 
this study have relatively little effect on projected 
demands for pulpwood (table 149). For example, 
a rise in relative prices of paper and board at the 
longrun historical rate—about 0.5 percent per 
year—would reduce the medium projection of 
pulpwood demand in the United States by only 1.7 
percent in the year 2000 (table 149). 

If timber supplies are not adequate in future 
years to meet the projected increases in demands 
for both pulpwood and other timber products, as 
indicated by the data in Chapter VI, sizeable 
price increases for paper and board will be 
necessary to enable the pulp industry to compete 
for wood. Also other fibers—wastepaper, bark, 
limbs and tops, tropical hardwoods, kenaf, and 
plastics—would be used to a greater extent. 


DEMAND FOR MISCELLANEOUS TIMBER 
PRODUCTS 


As shown in the tabulation below, a variety of 
miscellaneous industrial roundwood products are 
consumed in the United States. 


Standard unit of 


Product MeEASUTE 1952 1962 1970 
Cooperages=2 een ae Million board feet____- 355.3 216.0 214. 7 
Piling ee eee eee ee Million linear feet _-__- 41.2 41.5 28. 8 
Polese=eiessee Seance Million pieces --------- 6.5 6.7 5.4 
OS tShaee sea aca Million pieces - -------- 306.0 168.7 97.7 
Mine'timberss2ese2 2. Se: Million cubic feet___-- 81.0 48. 4 32.1 
Other industrial products!_ Million cubic feet___-. 285.2 157.6 198. 8 
All miscellaneous products__. Million cubic feet___.-- 698.8 465.4 424.0 


1 Includes charcoal wood, roundwood used in the manufacture of particleboard; 
poles and rails used in fencing; bolts used for products such as shingles, wood 
turnings, and handles, and other miscellaneous items such as hop poles. 
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DEMAND FOR TIMBER PRODUCTS 


Total consumption of these products amounted 
to 424 million cubic feet in 1970. This was some- 
what below the general level of the 1960’s when 
estimated consumption averaged about 500 mil- 
lion cubic feet per year, and far below consumption 
of more than 2 billion cubic feet annually in 
the early 1900’s. 

Additional volumes of plant byproducts such 
as sawdust, slabs, and edgings used in the produc- 
tion of products such as charcoal and chemicals 
amounted to 185 million cubic feet in 1970. 
Thus, total wood consumption for miscellaneous 
products in that year amounted to a little over 
600 million cubic feet. International trade in 
these products is small and consumption has 
been roughly equal to production. 

The downward trend in consumption of mis- 
cellaneous industrial roundwood products which 
began around 1910 appears to have leveled off 
in the past decade. For this report it was therefore 
assumed that demand for these products will 
remain close to 500 million cubic feet with all 
price assumptions. However, individual products 
are likely to show divergent trends as indicated 
below. 


Cooperage Logs and Bolts 


In the early 1900’s roundwood used in manu- 
facture of barrels, kegs, pails, and tubs made of 
wood staves totaled about 1.8 billion board 
feet annually—about 40 percent in tight cooperage 
and 60 percent in slack cooperage. Since then 
new technology, changes in consumer buying 
habits, and new packaging techniques have 
sharply reduced demands for cooperage. 

By the 1960’s consumption had dropped to 
about 200 million board feet, of which about 70 
percent was for tight cooperage and 30 percent 
for slack cooperage. Over half of the tight coop- 
erage was used in bourbon barrels, with the 
remainder used for chemical and other containers. 
The slack cooperage was mainly used for barrels 
for food and hardware. Future demands for 
cooperage logs and bolts are expected to continue 
close to the level of recent years. 


Poles and Piling 


Use of wood poles in the construction and 
maintenance of utility lines and other structures 
has been relatively stable in recent years. In the 
period 1962-70, for example, volume of poles 
treated with preservatives averaged nearly 80 
million cubic feet annually, or slightly more than 
in the previous decade. Although there is a trend 
away from use of poles in new residential areas, 
anticipated expansion of demands for electric and 
communication facilities, growing needs for pole 
replacements, and the expanding use of poles in 
construction are expected to result in some in- 


crease in demand for poles over the projection 
period. 
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Treated wood piling used in construction of 
docks, bridges, and buildings averaged about 17 
million cubic feet a year in the period 1962-70. 
In addition, an estimated 10 million cubic feet of 
untreated piling was used annually in this period. 
In view of projected increases in construction, a 
modest increase in demand through the projection 
period is considered likely. 


Fence Posts 


Use of wood posts for farm fencing and other 
purposes such as highway barricades and yard 
enclosures dropped from an estimated 900 million 
posts in 1920 to about 170 million in 1962 and 
approximately 98 million (68 million cubic feet) 
in 1970. This decline was a result of several factors, 
including substitution of steel posts, increased use 
of preservative-treated wood posts, and changes 
in farm size and farming methods that involve 
less use of fencing. ‘hese forces are expected to 
result in further reduction in demands in future 
decades. 


Other Industrial Wood 


Use of round, split, and hewn mine timbers 
fell from an estimated 174 million cubic feet in 
1923 to 48 million cubic feet in 1962, and 32 
million cubic feet in 1970. Projected increases in 
production from underground mines, however, 
suggest that this trend may be reversed. 

Consumption of wood for a wide variety of 
products such as particleboard, charcoal and wood 
distillation products, shingles, excelsior, hewn ties, 
turnery products, and miscellaneous farm timbers 
amounted to about 200 million cubic feet of 
roundwood plus an estimated 184 million cubic 
feet of plant byproducts in 1970. Wood consump- 
tion for some of these products, especially particle- 
board, has been rising, but there have been 
offsetting declines in other uses. It has been 
assumed that future use will continue about at 
the 1970 level. 


DEMAND FOR FUELWOOD 


Fuelwood consumption in 1970 was estimated 
at 16 million cords. This included approximately 
314 million cubic feet of roundwood from growing 
stock and 228 million cubic feet of roundwood 
from other sources such as dead and cull trees, 
plus 723 million cubic feet of primary plant 
residues. Fuelwood cut from roundwood was 
used almost entirely for domestic heating and 
cooking. Plant residues were used both for 
domestic purposes and for steam power in wood 
processing plants. 

Fuelwood consumption dropped sharply in the 
first five decades of the present century because 
of the substitution of oil, gas, coal, and electricity 
in home cooking, heating, and industrial uses. In 
recent years, however, substantial markets have 
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developed in metropolitan areas for fireplace 
wood. Expected increases in income, population, 
and residential construction indicate this market 
may continue to grow. 

In this study it has been assumed that demand 
for round fuelwood would continue at about the 
1970 level through the projection period although 
new air pollution standards could reduce this 
demand. 


LOG EXPORTS AND IMPORTS 


The above discussion has been primarily con- 
cerned with demand for processed timber products. 
In addition, between the late 1950’s and 1972, 
exports of logs from the United States rose from 
around 100 million board feet (local log scale) to 
3.1 billion board feet, shown by the following 


tabulation. 


Volume and destination 
(million board feet, local log rules) 


Year Total Japan Canada Other 
19502222222 AS) re che thwarts 43 5 
1955..-.--- 166 18 138 10 
L9GO 22228 2 266 99 151 17 
1965_.___.- 1,193 804 353 35 
LO TONS 2a 2,753 2,377 292 84 
LO = 2,292 1,847 343 102 
197222 Se 13,143 2,530 519 95 


1 Equivalent to about 4.1 billion board feet, lumber tally, and 3.9 billion 
board feet, International 14-inch log rule. 


Nearly all of the recent increase in log exports 
was composed of softwood logs produced in west- 
ern Washington, western Oregon, and northern 
California. The rapid growth in these exports was 
a result of large increases in demand in Japan—the 
destination of 96 percent of recent softwood log 
shipments. As indicated in Chapter IV, Japanese 
demands for wood are expected to continue to 
grow and continuing pressures to increase log im- 
ports can be expected. 

Part of increased Japanese timber demands in 
the next couple of decades could be met from the 
softwood forests of Siberia and from other sources 
such as New Zealand and tropical regions. Canada 
can be expected to supply larger quantities of 
softwood lumber to Japan but no significant ex- 
ports of softwood logs since the export of logs from 
that country is controlled. 

Although part of the Japanese import demand 
can be met from these sources, continuing growth 
in Japanese demand for logs from the Pacific Coast 
is likely, at least during the next two decades. 
However, the tightening timber supply situation 
in the United States is expected to eventually 
result in restrictions on log exports. It has, there- 
fore, been assumed that softwood log exports would 
not exceed 4.5 billion board feet annually (Inter- 
national ¥-inch log rule). 

Hardwood log exports have not been large—94 
million board feet in 1972, for example—but these 
exports have consisted for the most part of scarce 
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and highly valuable species like walnut. No sig- 
nificant change in such exports is projected. 

Log imports in 1972 were 39 million board feet, 
log scale. This was materially below imports of 
over 200 million feet a year in the early 1950’s 
and the annual average of about 100 million board 
feet in recent years. Over half of these log imports 
originated in Canada and consisted chiefly of 
softwood logs for pulp and lumber. Most other log 
imports were tropical hardwoods for manufacture 
of veneer. Not much change from the level of log 
imports in the 1960’s is expected during the pro- 
jection period. 


SUMMARY OF DEMAND FOR TIMBER 


The projections of demand for timber products 
presented above have been in standard units of 
measure, that is, board feet of lumber, square feet 
of plywood, cords of pulpwood and fuelwood, and 
cubic feet of miscellaneous industrial roundwood 
products. In this section these projections are 
converted to common units of measure—cubic 
feet of roundwood and board feet of sawtimber. 
After allowances for exports and imports, these 
figures provide a measure of demand upon domes- 
tic timber resources which are comparable to the 
projections of domestic timber supplies shown in 
Chapters IT and III. 


Improvements in Utilization 


An important factor in converting demands for 
timber products to roundwood is the prospective 
change in utilization practices. During the past 
couple of decades there have been substantial 
improvements in utilizing the timber harvested. 
This is illustrated in figure 76 which shows that 
during the period 1950-72 the tonnage of timber 
products consumed—lumber, plywood, woodpulp, 
etc.—increased 51 percent, while the cubic volume 
of roundwood utilized increased only 38 percent 
(Append. V, tables 29 and 30). 


Consumption of industrial wood 
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_ Improvements in utilization have largely in- 
_ volved the growing use of slabs, edgings, sawdust, 
veneer cores, shavings, and other similar material 
for pulp and particleboard. Various technological 
changes have also led to increased product yield 
per unit of wood input although in the lumber 
industry this has apparently been offset by the 
use of smaller and lower quality material and the 
spreading use of chipping headrigs. Yields in the 
pulp industry have also been held down by a 
sharp rise in the production of bleached and 
semibleached pulps. 


In converting projected demands for lumber, 
plywood, and pulpwood to roundwood and’ saw- 
timber volumes, technological developments affect- 
ing product yields, and other factors such as 
changes in standards and prospective changes in 
the size and quality of timber, have been taken 
into account. For example, projected demands for 
softwood lumber have been converted to demands 
for sawtimber and roundwood with an allowance 
for new softwood lumber standards that became 
effective in September 1970. These standards 
specify reduced thicknesses and widths of most 
sizes of softwood lumber, with an estimated 
average increase in lumber yields of approximately 
5 percent per thousand board feet of logs, In- 
ternational ¥-inch log rule.‘ 


In addition to this adjustment, it was assumed 
that various other technological developments to 
be expected with 1970 levels of research and 
development, and prospective rates of adoption of 
new technology by the forest industries, would 
lead to increases in product output per unit of log 
input. 

The growing use of thin-kerf high-strain band- 
saws and thin-kerf circular saws is an example of 
technological developments affecting lumber 
yields.** An estimated 22 percent of saw-log volumes 
has typically been converted into sawdust, and 
reduction of saw kerf from improvements in milling 
equipment and quality control could result in 
significant increases in lumber yields. 


Another example of new technology is repre- 
sented by the “Best Opening Face” system that 
uses automated headrig control by a minicomputer 
to locate precisely the best initial cut to maximize 
lumber yields.*® Calculations indicate that this 
BOF system, if universally applied, could increase 
lumber yields by an estimated average of 10 
percent. 


47 National Forest Products Association. Evaluation of 
ASTM standards to develop “E” values for structural 
lumber. Washington, D.C. 1970. 

‘8 Mason, H. C. Wood industry technology: what’s new 
Ton what’s to come. Forest Industries 98(11):22-24. 


49 Hallock, Hiram, and David W. Lewis. Increasing 
softwood dimension yield from small logs. USDA Forest 
Serv., Res. Pap. FPL-166, 12 p. 1971. 


Potential technological developments also 
include production of laminated lumber. This 
product is made by gluing together sliced sheets of 
veneer up to one-half inch in thickness and sub- 
sequently sawing these into structural lumber, 
pallet stock, or other products. Preliminary work 
indicates that product yields might be sub- 
stantially increased by this process.*° A somewhat 
related system of producing sawn products in- 
volves live sawing logs into 2-inch strips, posi- 
tioning these strips to minimize effects of defects, 
edge-gluing them into wide panels, and ripping the 
panels into desired widths of dimension lumber. 

The chipping headrig is a further example of 
new technology now coming into wide use for 
joint production of lumber and pulp chips." Al- 
though lumber yields are relatively low, this 
equipment makes possible the profitable conver- 
sion of small logs into lumber and chips for 
pulping. 

The rate of development, acceptance, and ap- 
plication of new technology such as illustrated 
above is necessarily highly uncertain. The fi- 
nancing and effectiveness of research efforts will 
determine how rapidly new discoveries are made. 
Educational efforts will determine how rapidly 
new discoveries are made known. The attitude and 
financial resources of forest industries will deter- 
mine how rapidly new technology will be adopted. 

New technologies that promise to produce an 
existing product more efficiently or save on use of 
raw material may or may not be promptly put 
into use by the forest industries, depending on 
such factors as price-cost relationships, consumer 
acceptance, or institutional obstacles. Wood parti- 
cleboard, for instance, was patented in 1905 but 
large-scale commercial production did not get 
underway until a half century later. 

Adoption of new technology will also be in- 
fluenced by the availability of capital to the 
forest industries for modernization of plant and 
equipment and for changes in market strategy. 
The trend toward larger and more integrated 
firms in timber industries could be of help in 
obtaining financing for more rapid adoption of 
new technology than in the past. 

Based on consideration of the above factors, 
1970 levels of research and development, prospec- 
tive rates of adoption of new technology, and 
projected changes in the size and quality of tim- 
ber available, it has been assumed that there 
would be significant increases in timber product 
yields over the projection period. The assumed 


5° Bohlen, J. C. LVL—Laminated veneer lumber— 
development and economies. Forest Prod. J. 22(1):18-26. 
1972. 


51 Koch, Peter. Technological developments in the 
southern pine industry. Forest Farmer 30(7) :16—20. 1971. 
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increases from the 1970 base for lumber are 
shown in the tabulation below: 


Percent increase in lumber yields per thousand 
board feet of logs, International 44-inch log rule 


Relative price assumptions 


Softwoods Hardwoods 
1980 1990 2000 1980 1990 2000 
1970 relative prices__-------- 17 10 12 2 3 4 
Rising relative prices_------ 18 12 15 3 4 5 
Relative prices 30 percent 
above 1970!s...222.2cse222 111 12 13 4 4 4 


1 Includes a 5 percent increase resulting from the change in lumber 
standards in 1970. 


It was assumed that plywood yields would also 
increase by roughly the same amounts. 

As indicated in the above tabulation, higher 
relative prices of timber products would be ex- 
pected to accelerate improvements in utilization 
because of competition for timber and increased 
capability of manufacturers to finance new plant 
and equipment. 

Pulp yields, as indicated in the section on pulp- 
wood, have been projected to rise about 7 percent 
over the 30-year projection period in response to 
expected increases in the use of hardwoods and 
technological developments. It was also estimated 
that use of plant residues and wastepaper would 
approach the limits imposed by the amounts of 
such material economically and _ physically 
available. 

With more rapid advances in development and 
adoption of new technology, increases in product 
yields from available timber could, of course, be 
higher than estimated for these projections. 


Recent Trends in Roundwood Consumption 


In 1970 total U.S. consumption of timber 
products in terms of roundwood volume was 12.7 
billion cubic feet (table 150; Append. V, tables 
30-32). Roundwood consumption rose to 14.2 
billion cubic feet in 1972, a peak in a trend that 
has risen from around 11 billion cubic feet in the 
early 1960’s. Roundwood consumption in 1972 
was also materially above the levels attained in 
the early 1900’s when lumber use was at an all- 
time high and record volumes of fuelwood were 
consumed. 

A little over half of the roundwood consumed in 
1972 consisted of saw logs used for lumber. About 
a third was used for pulp products. Eleven percent 
was used for veneer and plywood. The remaining 
7 percent was about equally divided between 
miscellaneous industrial products and fuelwood. 

In the years from 1950 to 1972 there was a 16 
percent rise in the volume of roundwood used for 


52 Roundwood is derived both from the “growing stock”’ 
component of the forest (that is, live trees on commercial 
timberlands above 5.0 inches in diameter meeting certain 
standards of soundness and quality) and from other 
sources such as cull and dead trees and trees on noncom- 
mercial and nonforest lands. Projected supplies of round- 
wood from these sources are shown in Chapters II and III. 
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lumber. Use of roundwood nearly doubled for 
pulp products, and quadrupled for veneer and 
plywood. 

Use of roundwood for miscellaneous industrial 
products and fuelwood declined during the 1950’s 
and most of the 1960’s. It has been assumed, 
however, that the decline in consumption of these 
products has bottomed out. 


Projected demand for Roundwood 


Projected roundwood demands are materially 
affected by the assumptions on population and 
economic activity specified in the imtroductory 
section of this chapter. The range in projected 
total demand for roundwood in 2000, for example, 
at 1970 prices is from 19.5 billion to 27.1 billion 
cubic feet (fig. 77). | 

The medium projection of demand reaches 16.4 
billion cubic feet in 1980, with a continuing rise to 
22.8 billion cubic feet in 2000—some 1.6 times 
consumption in 1972. Most of the projected 
growth in demand is for pulp products, and pulp- 
wood consequently accounts for nearly half of the 
total demand for roundwood in 2000. 

Projected demands are also materially affected 
by the alternative price assumptions specified 
earlier. For example, the medium projections of - 
demand by 2000 ranges between 22.8 billion cubic 
feet at 1970 price levels and 19.2 billion cubic feet 
with rising relative prices (that is, 1.5 percent per 
year for Jumber; 1.0 percent for plywood, miscel-. 
laneous products and fuelwood; and 0.5 percent 
for paper and board). Nearly all of the growth in 
demand under the latter price assumption would | | 
be for pulpwood. 

With lumber and plywood prices 30 parcontl 
above the 1970 average, miscellaneous products. 
and fuelwood up 15 percent, and paper and board. 
prices 10 percent higher, the medium projection. 
of demand rises relatively slowly in the 1970’s, | 


Roundwood consumption 1950-72, with 


projected demand under alternative 
assumptions to 2000 | 


BILLION CUBIC FEET 


Figure 77 
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TaBLE 150.—Summary of roundwood consumption by species group and major product, 1952, 1962, and 
1970, with projections of demand (medium level ') under alternative price assumptions to 2000 


[Billion cubic feet, roundwood equivalent] 


Projections 
Species group and product | 1952 | 1962 | 1970 1970 relative Rising relative | Relative prices above 
prices prices 2 1970 averages 3 
1980 | i990 | 2000 | 1980 | 1990 | 2000 | 1980 | 1990 | 2000 

SOFTWOODS 
| SEDI? Gyr es ee ee ee 5.0 4.8 5. 0 6. 1 6.7 7.0 5. 3 5. 3 5. 0 5. 0 5. 6 5.9 
Weneerilogs=: 5-508 2202 8 ee, .6 .9 14 IC 1.9 1.3 1.4 1F25 ila 1.4 15 
Euipwoodi4.2 52422 2.4 2.6 3.4] 4.2 5.3 Gromer an? 5. 4 6. 7 4.2 5. 4 6. 6 
| Miscellaneous products 5_______ 58 aw 5B mo a3 +3 .3 aes .2 .2 ao £2 
Perel wooden 2 NW he Lue pases 6 @) +2 Al .1 pail onl bal gal al al gal sal 
TORO Se 8. 4 8. 5 Neh ool a Wa SS yet 12) Oy Aa ea Onc, \okOn'7 14. 3 

HARDWOODS 

| SEE LAG Teh a ea 11 1.0 eal 1.5 1.8 2.0 1.3 1.4 1.4 1.2 1.5 Led, 
Blencerslogsaa sooo yo a .2 ae .3 4 4 5 .3 oS) 4 4 .4 .5 
ulpwood! 4.222. 22 .3 ott 1.0 1.8 207, 3.9 1.8 2.4 3.4 ME Zh 2.4 3. 6 
Miscellaneous products 5_______ .4 12 5) ae ae, BED, a 2 vl ar, .2 2, 
Huelwood= ===) 25222..02 20 22 1G) .9 4 .4 .4 4 .4 4 4 .4 4 .4 
Mo taliaewles ea aS te 3. 5 3. 1 3.0 4.3 5. 5 7.0 4.0 4.7 5.7 3.9 4.9 6. 4 

ALL SPECIES 
WSAWMOeS= = 2 6. 1 (sy7/ 6. 1 (a6 8.5 9. 0 6. 6 6.7 6. 4 6. 2 eal 7.6 
Meneer,logs.-.-__.-. 2012 4 9 1.2 1.8 2.1 2.4 1.6 ee 1.9 1.6 138 2.0 
EMlipwood'!4_22 22222 22 Ps El. \\— By 4.4 6.0 8.0 | 10. 4 6. 0 i802 1 5.9 7.8 10. 2 
Miscellaneous products 5_______ ait 20) .4 ~5 oo) ai 5) L4 .3 .4 .4 .4 
rel woo dae tia a= ne eee ea wien 2. 0 ie 3! 5 5,40 AnD nO re 19 5 a5) es .5 
PRO tale ms 2 eel Soe ee os 1TTOn elt Gaeta 7. | 16.4 || 196) | 22.18. | 15.2.) 17. 14) 19.2.) ase) | a6 20. 7 


' Based on the medium projections of growth in popula- 
tion and economic activity shown in the introductory 
section of this chapter. 

? Relative prices rising from 1970 trend levels as follows: 
Iumber—1.5 percent per year; plywood, miscellaneous 
products, and fuelwood—1.0 percent per year; paper and 
board—0.5 percent per year. 

_ 3 Relative prices of lumber and plywood—30 percent, 
miscellaneous products and fuelwood—15 percent, and 
paper and board—10 percent, above the 1970 averages. 

_ * Includes both pulpwood and the pulpwood equivalent 
of the net imports of woodpulp, paper, and board. 

® Includes cooperage logs, poles, piling, fence posts, 


but fairly rapidly thereafter to over 20. billion 
cubic feet in 2000. Under this price assumption 
the demand for saw logs does not change in the 
1970’s. By the 1980’s however, projected demands 
for saw logs rise along with growing demands 
for veneer logs and pulpwood in response to 
growth in population and economic activity. 


Projected Demand by Species Groups 


Growth in roundwood consumption in the 
1950-71 period consisted entirely of timber 


hewn ties, round mine timbers, box bolts, excelsior bolts, 
chemical wood, shingle bolts, and other miscellaneous 
items. 

° Includes imported logs not shown by major product 
use. 

Note: Data may not add to totals because of rounding. 


Sources: 1952, 1962, and 1970—Based on data published 
by the U.S. Departments of Commerce and Agriculture. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


produced trom softwood species (Append. V, 
tables 30-32). Consumption of hardwood round- 
wood declined with a drop in use of miscellaneous 
industrial timber products and fuelwood. How- 
ever, this trend was reversed in 1972 largely in 
response to increased use of lumber in furniture 
and pallet manufacture. 

Projections show rather large increases for 
both softwoods and hardwoods. Assuming 1970 
relative prices, for example, the medium pro- 
jection of demand for softwoods increases about 
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63 percent by 2000—from 9.7 to 15.8 billion cubic 
feet. Demand for hardwoods is projected to rise 
about 133 percent from 3.0 to 7.0 billion cubic 
feet. The faster rate of growth in demand for 
hardwoods, and the reversal of the downward 
trend of recent years, largely reflects the projected 
rise in demand for hardwood roundwood for 
pulp products, hardwood lumber for pallets, and 
hardwood plywood and veneer for furniture 
manufacture. 


Projected Demand for Sawtimber 


About 70 percent of the roundwood consumed 
in 1970 came from the saw-log portion of saw- 
timber trees (See Append. II). Trends in con- 
sumption of sawtimber in the past couple of 
decades have been very similar to the trends 
for total roundwood, that is not much rise in 
the 1950’s but a fairly rapid upward movement 
in the 1960’s and early 1970’s (table 151, fig. 78; 
Append. V, tables 33-35). 

With 1970 relative prices, projected demand 
(medium level) for softwood sawtimber rises from 
47.6 billion board feet in 1970 to 72.6 billion 
board feet in 2000—an increase of 53 percent. 

Projected demand for hardwood sawtimber 
(medium level—1970 prices) also moves up from 
12.3 billion board feet in 1970 to 24.3 billion feet 
by 2000, an increase of nearly 100 percent. 

The alternative assumptions on population and 
economic activity result in a substantial range in 
projected demand for sawtimber. By 2000, pro- 
jected demands at 1970 prices vary from about 63 
billion to 84 billion board feet—levels that are 
respectively 13 percent below and 16 percent above 
the medium level. 

Since most sawtimber is used for lumber and 
plywood, where demand is relatively responsive 
to price changes, projected demands under higher 
price assumptions are materially lower than with 
the 1970 price assumptions. 

Thus, with rising prices (that is, with lumber 
prices rising at 1.5 percent, plywood prices rising 
by 1.0 percent, and paper and board prices rising 
by 0.5 percent) the medium projection of demand 
for softwood sawtimber in 2000 amounts to about 
55 billion board feet—some 16 percent above 1970, 
but 24 percent below the projected level with 1970 
relative prices. 

Projected hardwood sawtimber demand in 2000, 
under this rising price assumption, totals 19.1 
billion board feet—55 percent above 1970. 


With prices of softwood lumber and plywood 30 
percent above the 1970 average, paper and board 
prices 10 percent and other products 15 percent 
higher, projected demand for softwood sawtimber 
reaches 61.9 billion board feet by 2000, and hard- 
wood sawtimber about 21 billion board feet. 


Sawtimber consumption, 1950 -72 with 
projected demand [ medium level } to 2000 
under alternative price assumptions 
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Figure 78 
Projected Export Demand 


The roundwood equivalent of exports of timber 
products—lumber, pulp products, logs, ete.— 
increased from 0.1 billion cubic feet in 1950 to 
1.4 billion cubic feet in 1970 (table 152, fig. 79; 
Append. V, tables 30-32). Most of the increase in 
exports in these two decades was for logs and pulp 
products produced mainly from softwood timber. 

Estimated volumes of sawtimber used for ex- 
ported products also showed a large increase 
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Tas iE 151.—Summary of sawtimber consumption by species group and major product, 1952, 1962, and 1970, 
with projections of demand (medium level ') under alternative price assumptions to 2000 


[Billion board feet, International 14-inch log rule] 


Projections 
Species group and product 1952 | 1962 | 1970 | 1970 relative prices Rising relative Relative prices above 
prices 2 1970 averages 3 
1980 | 1990 | 2000 | 1980 | 1990 | 2000 | 1980 | 1990 | 2000 

SOFTWOODS 
Shiny leas Se5 5 ae Bi aie eee S18: 73058) 931. 6) 238.15) |) 42) 2)143..9° 133) 3 | 33.1 1 31.4.) 31.5.1 35.1 37. 1 
Weneenlogsen so 25 Sk ee ae 1.9 4.9 6.8 | 10.0 | 11.5 | 13.0 8.9 9.8 | 10.0 8.1 9. 4 10. 6 
Bulpwoodls 2325-2 2252222222. 4.3 5. 0 8.0 9.2) 11.6] 14.5 822) LOM | 12516 8.0 | 10.2 13.1 
Miscellaneous products 4_______ 1.2 .9 1.0 1.0 1.0 1.0 .9 .9 .8 .9 .9 .9 
Huelwoodeee neuen. ae oe a . 6 1 gall al al 5 3h al 1 ait sal 1 .1 
“CORONER es rs fae ee ee 39.9 | 41.7 | 47.6 | 58.9 | 66.5 | 72.6 | 51.5 | 54.1 | 55.0 | 48.7 | 55.8] 61. 

HARDWOODS aa 

SEO VOSS) ee es See a ee (le Grom eon (SAO leLOn Gai lie Sey do Sv4|- 8.6.1 -7e4 |) Ono 10. 1 
Weneenlogs:. 22. -- 2.22222... Mea 1.6 1.8 2.5 3. 1 3. 5 2. 2 2.5 2.6 2.1 2.5 2.7 
Bulpwoodi=- 5-2-2 — 2a 4 2. 2 2. 2 3. 8 5. 5 7.9 3.5 4.8 6.9 3. 4 4.8 7. 2 
Miscellaneous products 4_______ 1.2 . 6 ath ai ark andl ath . 6 .6 ans att bk 
Huelh wood ey = wow e sete ols eed aU BG) a) ae a3 .3 83 13 ae .3 a3 
TRO GL e  ePaa ee LAG Pte | 2.73) | 16.3 )20238 24.3 114 5) 1627 | 19) 1) | 14.0 | 17.4 21.1 

ALL SPECIES 
Savglogsemere sme cen Bo 39.0 | 37.2 | 38.9 | 47.4 | 52.8] 55.7] 41.0] 41.5 | 40.0 | 38.9 | 44.1 47. 2 
Weneenlogsaon oe Sei ie: 3.0 6.5 SO) | 1255 Aes Gn 16 soo) Mi 13) 12) 6. 1042") ta. 9 13. 3 
Rulpwoodle: Ss es ate 4.7 Meese elON2 PSs Ol | wig 2254 VIM ta On| 195)! 1415.0 20.3 
Miscellaneous products #_______ 2.4 1.5 1.7 Eff 1ee7, Le 1.6 1.5 1.4 1.6 1.6 1.6 
Hitel woo die =) ees 2.3 .8 4 4 4 4 4 4 4 4 4 4 
"TRG LAGS a at 51.6 | 53.3 | 59.9 | 75.2 | 86.8 | 96.9 | 66.0 | 70.8 | 74.1 | 62.7 | 73.2 83. 0 


' Based on the medium projections of growth in popula- 
tion and economic activity shown in the introductory 
section of this chapter. 

2 Relative prices rising from 1970 trend levels as follows: 
lumber—1.5 percent per year; plywood, miscellaneous 
product, and fuelwood—1.0 percent per vear; paper and 
board—0.5 percent per year. 

* Relative prices of lumber and plywood—30 percent, 
miscellaneous products and fuelwood—15 percent, and 
paper and board—10 percent, above the 1970 averages. 

* Includes cooperage logs, poles, piling, fence posts, 
hewn ties, round mine timbers, box bolts, excelsior bolts, 


between 1950 and 1970, from 0.7 to 4.7 billion 
board feet (table 153; Append. V, tables 33-35). 
_ Under the assumptions discussed above, pro- 
jected exports in terms of roundwood rise to 1.8 
billion cubic feet in 2000, some 29 percent above the 
volume shipped in 1970. Projected sawtimber ex- 
ports show about the same trends as roundwood. 


Projected Imports 


Total imports of timber products rose from 1.4 
billion cubic feet roundwood equivalent in 1950 
to 2.4 billion cubic feet in 1970 and to 2.9 billion 


chemical wood, shingle bolts, and other miscellaneous 


items. 
5 Includes imported logs not shown by major product 
use. 


Note: Data may not add to totals because of rounding. 

Sources: 1952, 1962, and 1970—Based on data pub- 
lished by the U.S. Departments of Commerce and 
Agriculture. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


in 1972 (table 152, fig. 79; Append. V, tables 30- 
33). Most of these increased imports consisted of 
softwood lumber and pulp products from Canada. 

With 1970 relative prices, projected imports 
amount to 2.7 billion cubic feet of roundwood 
equivalent by 1980 (medium projection) and re- 
main at this level through the projection period. 
With higher prices covering the costs of developing 
unused softwood resources in northern parts of 
Canada, projected imports approximate 4.6 billion 
cubic feet by 2000—nearly double the 1970 level 
(fig. 79). 
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TABLE 152.—Summary of roundwood consumption, exports, imports, and production from U.S. forests, 1952, 
1962, and 1970, with projections (medium level ') under alternative price assumptions to 2000 


[Billion cubic feet, roundwood equivalent] 


Projections 
Relative prices 
Item 1952 | 1962 | 1970 1970 relative Rising relative above 1970 
prices prices ? averages 3 
1980 | 1990 | 2000 | 1980 | 1990 | 2000 | 1980 | 1990 | 2000 
SOFTWOODS 
U.S. consumption____________- 8.4 8.5 9.7 | 12.1 | 14.1 | 15.8 | 11.2) 12.4 | 13. 5.) 1O:-7etainy 14. 3 
WXpOLtS2 25. ose eo se .4 1,2 abet 1.6 1.6 eat 1.6 1.6 aleey 1.6 16 
importss22 2232 ee ee 1.3 ead 2.1 2.3 2.3 2.3 3. 1 oar 4 4.0 3. 2 3. 6 Bee 
Production from U.S. forests *__| 7.3 (ae 88 | 11.5) 18.4.) 15.1 9.8: |) 10.3%) ddd 9:2 1027 12. 2 
HARDWOODS 
U.S. consumption____________- 3.5| &21| 301 431 55!) 70) 40] 4:7) 57) Shon Saroulieeg 
INXPOMS. soe 5-2 see eee ee (4) Pe | me ae 2 a4 av s2 .2 E2 54 ; 
hn pOrtseeess sess nee eee eee ek 2 .3 4 4 4 20) i) 5G)" ra6 .6 : 
Production from U.S. forests 5__| 3.5 3. 0 2.9 4.1 5. 3 6. 8 3. 7 4.4 Bao 325 4.5 6. 
ALL SPECIES 
U.S. consumption__________-_- 11.9 | 11.6 |-12.:7 | 16.4 | 19567) °2208 | 15229) U7. | DOL 28 14S 6H ea 76 20. 
IBXPORtS so ee ee ee 2 20 1.4 1.9 1.8 1.8 1.9 1.8 1.8 1.9 1.8 Al 
im portsl2.2 26 eee eee ees 1.4 1.9 2.4 Pasa 27°F 27 3. 6 4.2 4.6 3. 8 4.2 4. 
Production from U.S. forests 5__| 10.8 | 10.2 | 11.7 | 15.6 | 18.7 | 21.9 | 13.5 | 14.7] 16.4] 12.7] 15.2 18. 


1 Based on the medium projections of growth in popula- 
tion and economic activity shown in the introductory 
section of this chapter. 

? Relative prices rising from 1970 trend level as follows: 
lumber—1.5 percent per year; plywood, miscellaneous 
products, and fuelwood—1.0 percent per year; paper and 
board—0.5 percent per year. 

3 Relative prices of lumber and plywood—30 percent, 
miscellaneous products and fuelwood—15 percent, and 
paper and board—10 percent above the 1970 averages. 


Imports and exports of timber products, 
1940-72, with projections to 2000 
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* Relative prices 30 percent above 1970 average for lumber, etc. 


Figure 79 


4 Less than 50 million cubic feet. 
5 The data for 1952, 1962, and 1970 are estimates of 


| 


actual harvests and are not directly comparable with the 


trend level estimates of supply shown in Chapter II. 
Note: Data may not add to totals because of rounding. 


Sources: 1952-70—Based on data published by the U.S. 
Departments of Commerce and Agriculture. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


| 
| 
| 
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Projected imports in terms of sawtimber follow 


about the same trend as total roundwood, that is, 
show comparatively little change with 1970 


relative prices but substantial increases under the | 


higher assumptions. 


Projected Net Imports 


} 


Between 1950 and 1970 growth in imports © 
roughly equalled the rise in exports; as a result, © 


net annual imports remained fairly stable at about 
1.3 billion cubic feet and composed about 11 per- 
cent of consumption. Net imports rose to a peak 
of 1.6 billion cubic feet in 1972, but remain at 
about 11 percent of U.S. consumption. 
Net imports of products derived from sawtimber 
increased from around 2 billion board feet in the 
early 1950’s to over 4 billion feet in the early 
1970’s. Most of this growth reflected the sharp rise 


| 
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TasLE 153.—Summary of sawtimber consumption, exports, imports, and production from U.S. forests, 1952, 
1962, and 1970, with projections (medium level ') under alternative price assumptions to 2000 


[Billion board feet, International 44-inch log rule] 


Projections 
Relative prices 
Item 1952 | 1962 | 1970 1970 relative Rising relative above 1970 
prices prices 2 averages 3 
1980 | 1990 | 2000 | 1980 | 1990 | 2000 | 1980 | 1990 | 2000 

SOFTWOODS 
U.S. consumption_-__-__-_----- 39.9 | 41.7 | 47.6 | 58.9 | 66.5 | 72.6] 51.5 | 54.1] 55.0 | 48.7 | 55.8 61. 9 
TEP oO) MSs es aa Ge Sit 1.2 4.6 5. 6 5. 6 5. 6 5. 6 5. 6 a5 5. 6 5. 6 5. 6 
NOLS se eee eae 2. 4 4.6 5.9 6. 6 6. 5 6. 4 8.9 | 10.8 | 11.4 9.6 | 10.8 10. 8 
Production form U.S. forests 4___| 38.2 | 38.3 | 46.2 | 57.9 | 65.6] 71.8 | 48.2 | 48.9 | 49.1 | 44.7] 50.6 5657 

HARDWOODS 
U.S. consumption_____-_------ 11.6] 11.7 | 12.3) 16.3 | 20.3 | 24.3) 14.5] 16.7 | 19.1) 14.0) 17.4 21.1 
IEXPOTLS Ene a amit aeEE ey Ee 5 BRD, 2 AED, ae ae Be, 53 ae nD, oy, .2 
TMP O Tbs here ee ye ee .3 1.0 1.3 2.0 2.0 2. 0 2.0 2.3 Deut. 2.4 2.4 2.4 
Production from U.S. forests 4___| 11.5 | 10.9 | 11.2] 14.5 | 18.5 | 22.5 | 12.7 | 14.6 | 16.6] 11.8] 15.2 18.9 

ALL SPECIES 
U.S. consumption___________-_- 51.6 | 53.3 | 59.9 | 75.2 | 86.8 | 96.9 | 66.0 | 70.8 | 74.1 | 62.7 | 73.2 83. 0 
EEX POTLS ies eek ee tise eRe Ee aU 1.4 4.7 5. 8 5. 8 5. 8 5. 8 5. 8 Dial 5. 8 5. 8 5. 8 
TVipaay OOS espe ee sesame 2.7 5. 6 7.3 8.6 8.5 8.4] 10.9] 13.1] 141] 12.0 | 13.2 13. 2 
Production from U.S. forests 4___| 49.6 | 49.1 | 57.3 | 72.4 | 84.1 | 94.3 | 60.9 | 63.5 | 65.7 | 56.5 | 65.8 75. 6 


1 Based on the medium projections of growth in popula- 
tion and economic activity shown in the introductory 
section of this chapter. 

2 Relative prices rising from 1970 trend level as follows: 
lumber—1.5 percent per year; plywood, miscellaneous 
products, and fuelwood—1.0 percent per year; paper and 
board—0.5 percent per year. 

3 Relative prices of lumber and plywood—30 percent, 
miscellaneous products and fuelwood—15 percent, and 
paper and board—10 percent, above the 1970 averages. 


in imports of softwood lumber and hardwood 
plywood. 

Projected net imports of timber products in- 
crease moderately under the higher price assump- 
tions. But net imports under all price assumptions 
remain comparatively small in relation to total 
U.S. demands for timber products. Thus, it seems 
evident that the Nation must continue to depend 
largely on domestic forests to supply future timber 
markets. 


Projected Demand for Roundwood From U.S. Forests 


Production of softwood roundwood from U.S. 
forests showed little change in the 1950’s but a 
fairly fast increase in the 1960’s (table 152; 
Append. V, tables 30-32). Production of sawtimber 
from U.S. forests followed similar trends (table 
153; Append. V, tables 33-35). 

In contrast, production of hardwood—round- 
wood and sawtimber—showed a slight downward 
trend during both decades. 


107-045 O - 73 - 15 


‘The data for 1952, 1962, and 1970 are estimates of 
actual harvests and are not directly comparable with the 
trend level estimates of supply shown in Chapter II. 


Note: Data may not add to totals because of rounding. 


Sources: 1952—70—Based on data published by the U.S. 
Departments of Commerce and Agriculture. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


Projected demand for timber from U.S. forests— 
medium level and 1970 prices—rises from 11.7 
billion cubic feet in 1970 to 21.9 billion cubic 
feet by 2000—a rise of 87 percent. Associated 
demands for sawtimber rise from 57.3 to 94.3 
billion board feet. Most of the projected increases 
in demand is for softwoods. However, projected 
demand for hardwoods rises sharply—roughly 
doubling by 2000. 

As in the case of total demand, use of alternative 
economic and price assumptions has substantial 
impacts on projected demands for timber from 
U.S. forests. With relative prices 30 percent above 
the 1970 averages, for example, projected demands 
on U.S. forests by 2000 reach 18.2 billion cubic 
feet, including 75.6 billion board feet of sawtimber. 
These volumes are 56 percent and 32 percent, 
respectively, above 1970 production levels. 

Because of differences in the size of the assumed. 
price increases by product, and differences in the 
sensitivity of demand for each product to rising 
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prices, the impact of higher prices is primarily on 
demands for sawtimber products. For example, 
under the rising price assumption (1.5 percent 
per year for lumber; 1.0 percent for plywood, mis- 
cellaneous products, and fuelwood; and 0.5 percent 
for paper and board) demands for domestic saw- 
timber in 2000 would be 65.7 billion board feet— 
about 15 percent above production in 1970. In 
contrast, projected demands for softwood round- 
wood rise by about 40 percent, largely because of 
increases in demand for pulpwood. 


Although there are differences in the magnitudes 
of the increases, all projections indicate substan- 
tially larger demands on U.S. forests. There are 
fundamental questions as to the ability of U.S. 
forests to supply projected demands and the size 
of price increases necessary to bring demands into 
equilibrium with supplies. These questions are 
considered in the following chapter. 


DEMAND FOR INDUSTRIAL TIMBER PRODUCTS 
IN RELATION TO OTHER INDUSTRIAL RAW 
MATERIALS 


Timber is one of the basic industrial raw ma- 
terials used in the U.S. economy. An analysis of 
prospective demands for other materials is of 
interest in judging the validity of timber demand 
projections and of likely changes in the relative 
importance of the major industrial raw materials. 
Mineral products, including metals, sand, gravel, 
and cement, are of special importance in this 
connection. Some competition also exists between 
timber products and other agricultural and 
related products such as fibers and rubber. 

Between 1900 and 1969 consumption of all 
industrial raw materials increased from $4.5 
billion (1967 dollars) to $17.1 billion (Append. 
V, table 36). Per capita use of materials in 1967 
dollars rose from around $50 to about $85. 

Annual rates of growth in use of industrial raw 
materials in these seven decades averaged about 
2 percent per year—substantially below the rate 
of increase in the gross national product. This 
differential resulted from such factors as refine- 
ments in manufacturing that added more value 
to given amounts of raw materials; more complete 
utilization of raw materials; increased recycling 
of scrap and used materials; and relative increases 
in the transportation, trade, and service compo- 
nents of the gross national product. 

During the first 5 decades of this century, 
there were some substantial shifts in the relative 
importance of various industrial raw materials 
(fig. 80). Industrial timber products declined in 
relative importance, falling from about 45 percent 
of all industrial raw materials consumed in 1900 
to around 20 percent in 1950 while minerals 
showed an offsetting increase. Since the mid- 
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Figure 80 


1950’s, there has been little change in the com- 
position of the raw materials used. 

The decline in relative importance of industrial 
timber products before 1950 was presumably 
related to the fact that prices of most timber 
products showed substantial increases relative to 
the general price level and relative to prices of 
minerals and farm products.* On the other hand, 
there was little change in timber product prices 
relative to the general price level and to most 
competing materials between 1950 and 1967. 

There has been a close statistical relationship 
between changes in the consumption of industrial 
raw materials and changes in the gross national 
product in the past two decades. Projections 
based on this relationship indicate that demand 
(medium level) for industrial raw materials may 
reach $30.8 billion (1967 dollars) by 2000 (table 
154). Rates of increase in this projection are 


about the same as projected rates of increase in - 


demand for industrial roundwood at 1970 relative 
prices, as shown by the following tabulation of 
annual rates of increase. 


All Timber products 
industrial = = 
Period raw 1970 Rising Higher 
materials relative relative relative 
prices prices 1 prices 2 
1940-69__.. 32.4 31.6. (22:2 See eee 
1969-2000__ --__-- 1.9 1.3 1.6 


1 With relative prices rising at 1.5 percent per year for lumber, 1.0 percent 
for plywood and miscellaneous products, and 0.5 percent for paper and 
board. ‘ 

2 With relative prices of lumber and plywood 30 percent, miscellaneous 
products 15 percent, and paper and board 10 percent above the 1970 
averages. 

3 Increase with actual prices. 


A rise in relative prices of timber products, how- 
ever, could be expected to reduce growth rates 


for timber products and shift demands to other 
industrial raw materials. 


8 See Fisher, Joseph F., and Neal Potter. World _pros- 
pects for national resources. The Johns Hopkins Press, 
Baltimore, Maryland. 1964. 


DEMAND FOR TIMBER PRODUCTS 213 


TABLE 154.—Consumption of industrial raw materials in the U.S. by broad product groups, selected years 
1920-69, with projections of demand to 2000 


[Billions of 1967 dollars] 


Nonwood materials 
Year All industrial Industrial timber ; 
raw materials products ! Minerals except Agriculture and 
Total fuels 2 fishery nonfoods and 
: wildlife products 3 
O20 Be ae eer 7.01 PPX 4. 74 2.11 2. 63 
IEG 2 oy ee ea es 7.91 2. 49 5. 42 2. 61 2. 81 
1930 ee eee 6. 99 1. 93 5. 06 2. 32 2. 74 
NOR a. Seeeae 6. 10 1. 58 4, 52 1. 62 2. 90 
19402 eS 8. 66 2. 14 6. 52 2. 94 3. 58 
194 baie ee a! 10. 14 2. 09 8.05 3. 99 4. 06 
LO5Q Rese 12. 48 2. 81 9. 67 5. 30 4. 37 
HG 5 5 ere ee ayes 13. 25 2. 95 10. 30 6. 37 3. 93 
19602 eee 13. 47 2. 83 10. 64 6. 83 3. 81 
NGG) oeeoce 16. 40 3. 36 13. 04 8. 82 4, 22 
1O6GE ae 17. 10 3. 39 lise, fll 9. 35 4. 36 
LOG (eee ee ew 16. 45 3. 22 13. 23 9. 14 4.09 
Wie Sasesesee 17. 16 3. 40 13. 76 9. 57 4.19 
9G ORS 17. 14 3. 40 13. 74 Oni 4.03 
Projections—1970 relative prices 
NO SOE eae a cerees a 22.18 4. 40 17. 58 13. 78 | 4. 00 
LOW) Seeeaeases 26. 62 5. 28 21. 06 17. 34 4. 00 
20002 a 30. 80 Geil 24. 60 20. 69 4. 00 
Projections—rising relative prices 4 
Ihsan eseeseee 22. 18 4.01 18.17 14.17 4. 00 
L990 S22 22-2 26. 62 4. 53 22. 09 18. 09 4. 00 
Z00QR2 222 eee 30..80 5. 06 25. 74 21. 74 4.00 
Projections—relative prices above 1970 average ® 

(98OV=e e228 22. 18 3. 84 18. 34 14, 34 4. 00 
1990 Beene 26. 62 4. 67 21. 95 17. 95 4. 00 
2000 Essa aaa 30. 80 5. 56 25. 24 21. 24 4.00 


1 Includes saw logs; veneer logs; pulpwood; and mis- 
cellaneous products, such as poles, piling, and posts. 

* Includes mineral construction materials, such as dimen- 
sion stone, crushed and broken stone, sand and gravel, 
fire clay, common clay and shale, gypsum, and other 
similar construction materials; metal ores; chemical and 
fertilizer minerals; abrasives and other minerals. 

’ Includes cotton and other fiber, oils, rubber, furs, 
hides, and other similar products. 

* With relative prices of timber products rising from 1970 
trend levels as follows: lumber—1.5 percent per year; 
plywood and miscellaneous products—1.0 percent per 


year; paper and board—0.5 percent paper year. 

5 With relative prices of lumber and plywood 30 percent, 
miscellaneous products 15 percent, and paper and board 10 
percent above the 1970 averages. 


Source: 1920-69—U.S. Department of Commerce, 
Bureau of the Census, and U.S. Department of the 
Interior, Bureau of the Mines. Raw material in the United 
States economy; 1900-1969. Working Paper 35. 1972. 


Projections: U.S. Department of Agriculture, Forest 
Service. 
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TIMBER DEMAND-SUPPLY RELATIONSHIPS 


This chapter presents comparisons of (1) 
projected demands for timber in the United 
States under alternative price assumptions and 
(2) projected timber supplies under alternative 
prices and levels of forest management. Some 
implications of these comparisons in terms of 
possible price trends and impacts on the major 
timber industries also are included. Finally, 
mention is made of the kinds of forestry measures 
that could increase or extend timber supplies, 
and thus modify economic and environmental 
impacts of inadequate supplies and rising prices 
of timber products. 

Projections of demand and supplies developed 
in preceding chapters are summarized in tables 
155 and 156 and in figures 81, 82, 83, and 84. 


SOFTWOOD DEMAND-SUPPLY BALANCES 
WITH 1970 LEVELS OF FOREST MANAGE- 
MENT 


Demands on U.S. forests for softwood timber 
products—after allowances for imports and ex- 
ports—have been projected to increase from 
8.8 billion cubic feet in 1970 to a range of 11.1 
to 15.1 billion cubic feet by the year 2000 with 
the specified price assumptions used in this 
study and the medium level of population and 
economic growth (table 155 and fig. 81). 

The base projection of softwood timber supplies 
from U.S. forests rises from an estimated 8.8 
billion cubic feet in 1970 to 11.5 billion cubic feet 
by 2000, that is, to the lower part of the projected 


_ range in demand. 


Comparisons of these supply and demand pro- 


| jections indicate that under the economic and 


other conditions assumed in this analysis fairly 
substantial increases in prices of timber products 
relative to the general price level will be necessary 
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to balance demands and available supplies of 
timber. This is illustrated below for the softwood 
sawtimber component of the timber resource. 


SOFTWOOD SAWTIMBER SUPPLY-DEMAND 
BALANCES WITH 1970 LEVELS OF MAN.- 
AGEMENT 


Projected demands on U.S. forests for softwood 
sawtimber products—after allowances for imports 
and exports—rise from actual consumption of 46.2 
billion board feet in 1970 to a range of 49.1 to 
71.8 billion board feet by 2000 under the specified 
price assumptions used in this analysis (table 155 
and fig. 82). 

The base projection of available supplies of 
softwood sawtimber from U.S. forests, assuming 
1970 management levels and other conditions 
such as harvesting schedules specified in Chapter 
II, show moderate increases to 54.2 billion board 
feet by 2000. Economic projections of supply 
related to alternative price levels for the most 
part are below these base projections. 

These projections of economically available 
supplies of softwood sawtimber by 1980 range 
from 47 billion board feet annually at 1970 
prices to about 53 billion board feet with prices of 
softwood lumber and plywood 50 percent above 
1970 levels. In 2000 these economic projections of 
supply converge to nearly the same level. Dif- 
ferences in the time paths of timber supplies 
with alternative prices illustrate in part conse- 
quences of a faster increase in harvesting in the 
1970’s than assumed in the base projections. 

Possible future price paths —It is evident from 
these comparisons of demands and supplies that a 
significant rise in prices of softwood lumber and 
plywood over 1970 levels will be necessary to 
balance supply and demand in future decades 
under the economic and management conditions 
assumed in this analysis. 


Softwood sawtimber - demand on USS. forests 
and domestic supply 
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THE OUTLOOK FOR TIMBER IN 


THE UNITED STATES 


TaBLE 155.—Summary of softwood timber demand, exports, imports and demand on and supply from U.S. 
forests, 1952, 1962, and 1970, with projections to 2000 (medium level) under alternative price and man- 


agement assumptions 


BILLION CUBIC FEET 


Projections 
1970 relative Rising relative Relative prices 
Item 19521] 19621] 1970! prices prices 2 above 1 
averages 3 
1980 1990 2000 | 1980 | 1990 | 2000 | 1980 | 1990 | 2000 

Total U.S. demand____-__-__- 8.4 8.5 9. 7 12. 1 14.1 15:8, | 10.2.) 22.4 | PSs5 1, LOT i, Woes, 14.3 

EXPONss eee a eee ease a2 .4 1. 2 17 136 1.56 near 1.6 1.6 lheers 1.6 1.6 

lin ports 22-2 = a2 ee eee 2 13 ikea? Qe 21,3 2:3 2.3 3: Sul 4.0 3. 2 3. 6 Shed 

Demand on U.S. forests____| 7.3 (oe 8.8 11:5 13. 4 15. 1 9.8) LON8e le Lie 9.2] 10.7 12.2 
Supply from U.S. forests— 

base projections 4________ 7.3 Weed 8.8 10. 1 10P 7, 15 LOLS Ol | Wileor | Ola | Ok 1S, 

Supply-demand balance_|______}__-____]______ —1.4] —2.7 | —3.6 |+0.3 |+0.4 |+0.4 |+0.9 |_____- =.7 

BILLION BOARD FEET, INTERNATIONAL %4-INCH LOG RULE 

Total U.S. demand__-_--_-_-- 39.9 | 41.7 | 47.6 58. 9 66. 5 72::6'| 51.5 | 64.1 | 55. 0+) 48.7 |°5528 61.9 

Exports222= 25025 eel . 6 1.4 4.6 5. 6 5. 6 5. 6 5. 6 56 5.5 5. 6 5. 6 5. 6 

jmiports* 22222) eee 2.4 4.6 5.9 6. 6 6. 5 6. 4 8.9} 10.8 | 11.4 9.6 | 10.8 10. 8 

Demand on U.S. forests____| 38.1 | 38.2 | 46. 2 57.9 65. 6 71.8 | 48.2 | 48.9 | 49.1 | 44.7 | 50.6 56. 7 
Supply from U.S. forests— 

base projections 4________ 38.1 | 38.2 | 46.2 48. 8 50. 9 54.2 | 48.8 | 50.9 | 54.2 | 48.8 | 50.9 54. 2 

Supply-demand balance_|______}______]_____- =9.1 |=-14. 7 |—17..6 | 0: 6 [=F 1.045: 1 4 OR 35-225 
Supply from U.S. forests— 

economic projections 5____|______]______]___-_- 46. 8 47.4 47.0 | 48.0 | 49.6 | 51.0 | 50.8 | 50.0 48. 6 

Supply-demand balance_|______}______|_____- —11.1 |—18.2 |—24.8 |—0.2 |—0.7 |+1.9 |+6.1 |—0.6 | —8.1 
Increased supply from U.S. 
forests with intensified 

manacemen’y °s.4 oes toes le oe ec || Soe ess aes eee lec e nS es ame ae ee | ees [eye +1.6 |+2.7 | +47 

Supply-demand balances, .- 2 2Lasse lee |e eo ES 2 ee ee eee sone +7.71+2.1] —3.4 


1 Data for 1952, 1962, and 1970 are estimates of actual 
consumption of harvests and differ somewhat from the 
“trend” estimates shown in Chapter II. 

2 Relative prices rising from their 1970 trend levels as 
follows: lumber—1.5 percent per year; plywood, mis- 
cellaneous products and fuelwood—1.0 percent per year; 
paper and board—0.5 percent per year. This would mean 
a cumulative increase of 62 percent for lumber by the year 
2000, and 17 percent for paper and board. 

3 Relative prices of lumber and plywood 30 percent, 
miscellaneous products and fuelwood 15 percent, and 
paper and board 10 percent above their 1970 averages. 

* Base projections of supply are defined in Chapter II 
as the amounts of timber that would be available for 
harvesting if: (1) forestry programs continued at 1970 
levels, (2) timber removals in the East changed on a 
straight line basis from actual removals in 1970 to a 
balance with growth in the year 2000 and thereafter, (3) 
removals on private lands in the West followed trends 
suggested by recent management and operating practices, 
jecaloweble cuts on public lands remained at the 1970 
evel. 


An equilibrium price path cannot be deter- 
mined with any exactness, but under the specific 
conditions assumed in Chapters II and V, trend 
level prices of softwood lumber and plywood 
(relative to the general price level) by 1980 might 
average roughly 20-25 percent above 1970, with 


5 Projections of supply related to alternative price 
levels, and 1970 level of management, with some adjust- 
ments for recent environmental constraints on National 
Forests harvests. 

6 Increases on supply from a program of $69 million 
annually for commercial thinnings, planting, and timber 
stand improvement on areas of nonindustrial private and 
National Forest lands that will yield more than 5 percent 
return on investments. Supplies could be further increased 
with other investment criteria, investments in other 
management or utilization opportunities, or investments 
on other ownerships. 


Note: Data may not add to totals because of rounding. 


Sources: Data for 1952, 1962, and 1970 based on in- 
formation published by the U.S. Departments of Com- 
merce and Agriculture. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


an increase of roughly 50-60 percent by the year 
2000. 

The indicated price path for softwood lumber 
that appears likely under these specific conditions 
would be generally consistent with price trends of 
prior decades when supplies and demands for 
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TABLE 156.—Summary of hardwood timber demand, exports, imports and demand on and supply from U.S. 
forests, 1952, 1962, and 1970, with projections to 2000 (medium level) under alternative price assumptions 


and 1970 level of management 


BILLION CUBIC FEET 


1970 relative 


Projections 


Rising relative Relative prices 


Item 19521) 19621} 1970! prices prices 2 above 1970 
averages 3 
1980 | 1990 | 2000 | 1980 | 1990 | 2000 | 1980 | 1990 | 2000 
Total U.S. demand______--__- 3. 5 3. 1 3.0) 43 5.5 CAOT RAMON 4s 7 te 3. 9 4.9 6. 4 
JOP GOO) HS eee eee eee (4) all 32 .2 .2 .2 .2 me, ae} a2 .2 .2 
arp Orbs ee eee eee ee tell 2 £3 4 a4 4 a5) a0 .6 6 .6 6 
Demand on U.S. forests__-_-_-_-- 3.5 3. 0 2.9 4.1 5. 3 6. 8 3.7 4,4 5.3 3.5 4.5 6. 0 
Supply from U.S. forests—base 
DIOJeCtlOnS Sees eee eae ee 3.5 3.0 2.9 5. 2 6.3 7.4 5. 2 6.3 7.4 5. 2 6. 3 7.4 
Supply-demand balance____|__-_---|------|------ +1.1 /4+1.0 |+0.6 |4+1.5 |+1.9 |4+2.1 /41.7 |4+1.8 |] +1.4 
BILLION BOARD FEET, INTERNATIONAL 4-INCH LOG RULE 
Total U.S. demand____----__-- TG ES et 30) 63 20) Sali 24ers We Pas | TES ee LOOM ha OMly M74: 2d 
EXO ORGS Bee ee ee ee eee a2 2 2 Aye 2 2 a 2 .2 2 .2 oP 
If NOM Ue ake keep eeoeeee .3 1.0 1.3 2. 0 2.0 2.0 2.0 Dee Zell 2.4 2.4 2.4 
Demand on U.S. forests__-____- 11.5 | 10.9 | 11.2 | 14.5 | 18.5 | 22.5 | 12.7) 14.6] 16.6 | 11.8] 15.2 18. 9 
Supply from U.S. forests—base 
DLOJECtIONS 22a ees Sasa ae a 11.5 | 109 | 11.2 | 15.5 | 18:2)) 20.6 | 15.5 |) 18.2 | 20.6) 15:5 |) 18. 2 20. 6 
Supply-demand balance____|_-____|--_----|--_-_- +1.0 |—0.3 |—1.9 |+2.8 |+3.6 |+4.0 |+3.7 |+3.0 | +1.7 
1 Data for 1952, 1962, and 1970 are estimates of actual straight-line basis from actual removals in 1970 to 4 


consumption and harvests and differ somewhat from the 
“trend” estimates shown in Chapter IT. 

2 Relative prices rising from their 1970 trend levels as 
follows: lumber—1.5 percent per year; plywood, miscel- 
laneous products and fuelwood—1.0 percent per year; 
paper and board—0.5 percent per year. 

3 Relative prices of lumber and plywood 30 percent, 
miscellaneous products and fuelwood 15 percent, and paper 
and board 10 percent above their 1970 averages. 

4 Less than 50 million cubic feet. 

5 Base projections of supply are defined in Chapter II 
as the amount of timber that would be available for 
harvesting if: (1) forestry programs continued at 1970 
levels, (2) timber removals in the East changed on a 


softwood lumber were balanced at successively 
higher relative prices that increased an average of 
1.7 percent annually. 

Projected trends in such equilibrium prices 
for different timber products also differ as in the 
past. Thus, in contrast to a possible increase 
of 50-60 percent in prices of softwood lumber 
and plywood by 2000, under the conditions 
specified in this analysis relative prices of paper 
and board might be no more than 15-20 percent 
above 1970 prices. Greater increases in prices 
may be necessary in the pulp and paper industry, 
however, to attract the capital required to meet 
projected demands. 

Stumpage price increases also could be expected 
to be considerably greater on a percentage basis 
than increases in equilibrium prices of processed 
products such as lumber. According to past 


balance with growth in the year 2000 and thereafter, 
(3) removals on private lands in the West followed trends 
suggested by recent management and operating practices, 
and allowable cuts on public lands remained at the 1970 
level. 


Note: Data may not add to totals because of rounding. 


Sources: Data for 1952, 1962, and 1970 based on infor- 
mation published by the U.S. Departments of Commerce 
and Agriculture. 


Projections: U.S. Department of Agriculture, Forest 
Service. 


relationships such as described in Chapter V, 
an increase of 50-60 percent in softwood lumber 
and plywood prices, for example, would result in an 
average increase of over 100 percent in relative 
average prices of softwood sawtimber stumpage. 
Projection alternatives—In view of the many 
uncertainties involved in both demand and 
supply projections, estimates of prices at which 
supply and demand might be balanced must be 
regarded as very general approximations that 
would only be realized under the assumed con- 
ditions underlying these specific projections. 
Many factors could, of course, lead to different 
price paths than indicated by this analysis. 
These include different rates of economic growth, 
different trends in technology, or different demand 
elasticities than specified in Chapter V, with 
consequent changes in demand projections. 
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Supplies could be lower than projected as a 
result of various factors such as more diversion 
of forest lands to other uses than assumed, more 
constraints on timber management because of 
environmental factors, nontimber objectives of 
forest owners, or extraordinary mortality losses. 
Different supply responses to price changes than 
assumed in the economic supply projections also 
could result in higher or lower supply trends than 
shown by these projections. Intensification of 
forest management, or faster improvement in 
utilization in woods and mills than assumed, could 
add to these projections of supply. 


SOFTWOOD SAWTIMBER SUPPLIES WITH IN- 
TENSIFIED MANAGEMENT AND UTILIZA- 
TION 


An analysis of investment opportunities in 
reforestation, stand improvement, thinning, and 
other timber management practices, presented in 
Chapter III, illustrates numerous opportunities 
for increasing domestic timber supplies. 

An example of investment opportunities on 
National Forests and farm and miscellaneous 
private ownerships judged to be capable of return- 
ing at least 5 percent on additional investments 
indicated that intensification of management could 
provide increases in supplies of softwood saw- 
timber of 1.6 billion board feet in 1980, 4.7 billion 
board feet in 2000, and 13 billion board feet in 
2020 (table 155). Such a program of intensification 
assumed softwood lumber and plywood prices 
averaging 30 percent above 1970 and an estimated 
cost of $69 million annually (at 1971 prices). 

Some increases in timber supply from closer 
utilization, thinnings, and salvage could be 
achieved promptly. The allowable cut effect also 
would permit other early increases in harvesting 
following intensification of management on many 
public lands. Much of the increase in supply from 
intensified management, however, would become 
available only after 2000. 

Biological limits of timber growth and potential 
harvests are estimated to be much in excess of 
these initial projections of intensification op- 
portunities. More of the growth potential of the 
Nation’s forests could be captured with similar 
intensification of forestry practices on industrial 
and other public lands, and with measures such 
as fertilization that were not included in the 
analysis in Chapter III. Use of investment criteria 
other than a minimum rate of return of 5 percent 
as used in this study could also permit intensifi- 
cation on more of the Nation’s timberlands. 

Timber supplies could be extended by improved 
technology, including adoption of processing 
equipment and methods that would increase 
recovery of usable products from available sup- 
plies of roundwood beyond amounts projected in 
this analysis. 


IN THE UNITED STATES: 


If timber supplies were increased by such added 
investments in timber management and _ utiliza- 
tion, prospective rises in equilibrium prices of 
timber products could be significantly moderated, 
particularly after the turn of the century. 


HARDWOOD DEMAND-SUPPLY BALANCES 
WITH 1970 LEVELS OF FOREST MANAGE- 
MENT 


Demands on U.S. forests for hardwood timber 
products—after allowances for imports and ex- 
ports—have been estimated to rise from about 
2.9 billion cubic feet in 1970 to a range of 5.3 to 6.8 
billion cubic feet by 2000 under the alternative 
price assumptions and the medium level of popu- 
lation and economic growth used in this analysis 
(table 156 and fig. 83). 

Potentially available supplies of hardwood tim- 
ber from U.S. forests, as indicated by the base 
projections developed in Chapter II, increase from 
2.9 billion cubic feet in 1970 to about 7.4 billion 
cubic feet by 2000. Thus, total supplies of hard- 
wood potentially available in terms of cubic feet 
exceed projected demands throughout the 1970- 
2000 period. While this implies that increases in 
relative prices are not likely, wide differences in 
timber quality and availability indicate a variable 
outlook for supply-price relationships. 


HARDWOOD SAWTIMBER SUPPLY-DEMAND 
BALANCES WITH 1970 LEVELS OF FOREST 
MANAGEMENT 


In the case of hardwood sawtimber, projected 
demands on U.S. forests—after allowances for im- 
ports and exports—rise from 11.2 billion board 
feet in 1970 to a range of 16.6 to 22.5 billion board 


Hardwood roundwood - demand on U.S. 
forests and domestic supply 
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Figure 83 
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Hardwood sawtimber - demand on U.S. forests 
and domestic supply 
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feet in 2000, depending on the price assumption 
specified (table 156 and fig. 84). 

Potentially available supplies of hardwood saw- 
timber products, as indicated by the base projec- 
tion, rise from 11.2 billion board feet in 1970 to 
20.6 billion board feet by 2000. These projections 
of supply also exceed projected demands, except 
in the case of the 1970 price assumption after 1980. 

In general these projections for hardwood saw- 
timber show a more favorable supply and price 
outlook than for softwoods. However, it is quite 
possible as in the case of softwoods that not all 
of the potentially available supplies indicated by 
the base projection will in fact be actually avail- 
able, particularly at 1970 price levels. Recent in- 
creases in relative prices of hardwood lumber, and 
sharp increases in prices for certain preferred 
species and higher grades of hardwood timber, 
indicate that statistics on total inventories, net 
growth, and available removals overstate volumes 
economically accessible and available for sale by 
the large numbers of private owners who own 
most hardwood timber resources. 

Hardwood timber inventories and growth are 
far from homogeneous and statistics on supply and 
consumption do not include the same mix of 
species and sizes of timber. Much of the growth 
and available supply of hardwoods is in small 
trees and in large numbers of species for which 
markets are limited. A major part of the harvest, 
on the other hand, is concentrated on larger sizes 
of preferred species such as white oak, sweetgum, 
yellow birch, hard maple, walnut, and black 
cherry. Removals of such higher grade material 
and species have been close to or above annual 
growth. 

It seems likely therefore, that relative prices of 
hardwood timber products may also continue to 
rise, particularly for the preferred species and 
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larger sizes. For some time to come, however, 
hardwood price increases could be restrained by 
increased imports of tropical hardwood products, 
as indicated in Chapter IV. 


HARDWOOD SUPPLY-DEMAND VOLUMES 
WITH INTENSIFIED MANAGEMENT 


Supplies of hardwoods from domestic forests 
could be augmented in time by intensified forest 
management. As indicated by the case studies 
cited in Chapter III, hardwood supplies could be 
significantly increased in terms of value, and to 
lesser extent in terms of volume, by such practices 
as cleaning and precommercial thinning of young 
stands to improve species composition and spacing. 
Commercial thinning of older stands would con- 
centrate growth on the more desirable trees. In 
many cases protection against animals such as 
deer also is necessary to assure desirable stand 
composition. Because of the large variety of spe- 
cles present in many hardwood stands, such meas- 
ures are essential to capture value potentials. 


IMPLICATIONS FOR TIMBER INDUSTRIES 


The increases in timber prices and the supply 
problems that appear to be in prospect can be 
expected to have significant impacts on softwood 
lumber and plywood industries. Prospective limi- 
tations on timber supplies and increases in prices 
will limit expansion potentials for these products 
in housing and other markets, and necessitate 
greater dependence on competitive materials for 
many uses. 

Producers of high-quality hardwood lumber 
and hardwood plywood face a similar situation of 
limited and higher cost wood supplies. The out- 
look is better, however, for producers of hardwood 
construction timber, pallet lumber, railroad ties, 
and other products that can be manufactured 
from the lower quality hardwoods that are in 
relatively abundant supply. 

The outlook for the pulp and paper industry is 
relatively favorable to the extent that this in- 
dustry can use small and low-quality material, 
hardwoods, plant and logging residues, and re- 
cycled fibers as well as round softwood pulpwood. 
Nevertheless, price increases for timber used by 
the lumber and plywood industries can be expected 
to have direct impacts on pulpwood prices. All the 
forest industries compete to some extent for the 
same sizes and species of timber, and price rises 
for larger and higher quality trees can be expected 
to extend to some extent to the entire timber 
resource. The pulp and paper industry as well as 
other timber users thus has a major interest in 
intensifying forest management and improving 
utilization to meet potential timber demands. 

Higher prices for timber and timber products 
will of course improve the profitability of forest 
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managment and thus should encourage more 
investments in timber growing and expansion of 
public forestry programs. This would help increase 
timber supplies although, as pointed out in 
Chapter III, these are largely long-range solutions 
to problems of timber supply. 

Prospective trends in timber availability also 
point to changes in the geographic location of 
timber industries. A continuing drop in softwood 
timber supplies in the West can be expected, as 
shown in Chapter IJ, while a substantial expansion 
of timber supplies and wood-based industries is 
anticipated in the South. 


DEPENDENCE ON NET IMPORTS OF TIMBER 


The estimates of timber demands and supplies 
summarized in tables 155 and 156 include sig- 
nificant volumes of both imports and exports of 
timber products, both in 1970 and in the projection 
period. Net imports are assumed to increase from 
8 percent of U.S. consumption in 1970 to about 
15 percent of projected demands in 2000 under the 
assumption of “rising’”’ timber prices. 

Potentials for increases in net imports of timber 
products beyond amounts assumed in this analysis 
appear to be limited, both by physical availability 
of timber supplies from other countries and by 
economic and political factors. Not the least of the 
potential problems involved in greater dependence 
on net imports would be the increased need for 
foreign exchange and resulting adverse impacts on 
the U.S. balance of payments position. 


ECONOMIC AND ENVIRONMENTAL EFFECTS 
OF RISING TIMBER PRICES 


If timber supplies are insufficient to meet 
growing demands for lumber, plywood, and other 
wood products, builders and other users of these 
materials can shift many demands to competing 
materials such as metals, plastics, and concrete. 
Considerable substitution of this nature has, 
of course, occurred in the past with increasing 
relative prices of lumber. Mineral-based products 
and steel have made heavy inroads in many 
traditional wood uses in construction, for example, 
while plastics have been increasingly used for 
such items as boats, furniture, and packaging. 

Higher prices of timber products and a shift 
to greater use of competitive materials will lead, 
however, to increased costs of houses, furniture, 
and many other goods. Although total and per 
capita incomes are assumed to increase sub- 
stantially, higher materials costs would neces- 
sarily have some adverse impacts on volumes 
and quality of housing production, for example, 
and thus on consumer welfare. 

Continuing shifts to other raw materials neces- 
sitated by limited timber supplies could also 
increase adverse industrial impacts on the environ- 
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ment. The air, water, and land pollution resulting 
from production of substitute materials such as 
steel, concrete products, and aluminum is of 
greater magnitude than in the case of timber 
products such as lumber and plywood. In many 
cases such impacts apparently can be reduced 
to acceptable levels but the expenditures neces- 
sary to control pollution will tend to increase 
costs of these materials. 

Energy requirements and costs of processing 
competing materials also are much higher than 
for timber products. It is estimated that use of 
steel framing for exterior walls in residential 
construction, for example, requires over three 
times the amount of processing energy needed to 
produce lumber for comparable installations.’ 
For aluminum and concrete blocks, energy 
requirements are estimated to average more 
than eight times the requirements for lumber. 
There are likewise substantial differences in 
typical heating and cooling costs with alternative 
materials that favor use of wood products in 
housing construction.” 

While such estimates cannot be viewed as exact 
measures of energy requirements because of varia- 
tions in structures, building practices, and other 
factors, differences in use of energy as well as 
relative pollution impacts are believed to be of 
considerable significance in evaluating the future 
situation and in developing programs to assure 
future raw material supplies.’ 


1 Dane, C. W. Energy requirements for wood and wood 
substitutes and the “energy crises.’?” USDA Forest Serv., 
Forest Econ. and Market. Res., 17 p. Processed. 1972. 

2 National Forest Products Association. The energy 
conservation issue—how wood helps reduce power con- 
de and home operating costs. Washington, D.C. 
1972. 


3 For further discussion of these points, see: 

Dane, C. W. The price outlook of steel products substi- 

tutable for wood. USDA Forest Serv., Forest Econ. and 
Market. Res., 38 p. Processed. 1972. 
The long-term price outlook for concrete products 
that are substitutable for wood. USDA Forest Serv., 
Forest Econ. and Market. Res., 39 p. Processed. 1972. 
The long-term price outlook for aluminum 
products substitutable for wood. USDA Forest Serv., 
Forest Econ. and Market. Res., 43 p. Processed. 1972. 
Energy requirements for wood and wood sub- 
stitutes and the “energy crises.’”’ USDA Forest Serv., 
Forest Econ. and Market. Res., 17 p. Processed. 1972. 
The hidden environmental costs of alternative 
materials available for residential construction. USDA 
Forest Serv., Forest Econ. and Market. Res., 14 p. Proc- 
essed. 1972. 

Haygreen, John G. Wood products an uncertain future. 
Minnesota Forest Products Marketing Bul. 15(2):1-3. 
June 1972. 2 

Saeman, Jerome F. The wood resource and the environ- 
ment—some national options and alternatives. USDA 
Forest Serv., Forest Prod. Lab. 1970. : 

Vaux, Henry J. Continuing education for a changing 
environment. Univ. of California, School of Forestry and 
Conservation. Berkeley. June 1972. 

Zivnuska, John A. Will wood products be cheap or ex- 
pensive? Seventh World Forestry Congress, Argentina. 
Oct. 1972. 
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Among other aspects of the question of substi- 
tution is the increasingly serious problem of waste 
disposal. Wood products that are not recycled 
for paper and board, for example, are highly 
biodegradable in contrast to most competitive 
materials. 

Another important consideration in a shift to 
greater use of nontimber materials is the long-run 
effect of accelerated use of nonrenewable stocks of 
ores and energy materials. Coal, petroleum, and 
natural gas once used are gone forever, and 
minerals can be extracted only at rising real 
costs. Forests, on the other hand, constitute a 
renewable resource that can continue to produce 
timber indefinitely. 

Substantial portions of the aluminum and 
steel consumed in the United States, moreover, 
are derived from foreign sources, and projections 
indicate the necessity of more and more USS. 
dependence on foreign supplies of metals, petro- 
leum, and other materials. Increased use of 
wood substitutes consequently could have adverse 
impacts on the U.S. balance of payments. 


For these various reasons, efforts to produce 
increased crops of timber, in lieu of increasing 
dependence on substitute materials, may have 
much more justification than indicated by con- 
ventional cost-benefit analyses. 


OPPORTUNITIES FOR INTENSIFIED TIMBER 
MANAGEMENT AND UTILIZATION 


Additional supplies of timber beyond amounts 
available with 1970 levels of management and 
utilization could be obtained from domestic 
forests, particularly under the stimulus of higher 
prices and adoption of improved technology. As 
indicated in Chapter III, many opportunities for 
increasing supplies exist on both public and 
private lands, including measures such as the 
following: 


e@ Commercial thinning and salvage.—Intermedi- 
ate harvesting of timber stands could increase 
log supplies, especially on the Pacific Coast, 
and particularly with increased price levels 
and advance road construction to improve 
forest access. More salvage of the 11 billion 
board feet of annual mortality of softwood 
sawtimber scattered throughout the various 
regions also could help stretch available log 
supplies. 


@ Closer utilization of logging and plant resi- 
dues.—About 3 billion cubic feet of sound 
wood was left unused on logging operations 
and in primary processing plants in 1970. 
Much more progress in utilizing such material 
is possible, especially with rising prices and 
continued expansion of the pulp and paper 
industry. 


e Improved technology in wood processing and 


construction.—Many improvements in equip- 
ment and processing methods have been 
adopted by the forest industries in recent 
decades, and it has been assumed in this 
analysis that recovery of products from 
available log supplies will continue to increase. 
There are additional opportunities to further 
extend available log supplies, however, by 
use of new equipment such as high strain 
thin saws, for example, and modified pulping 
methods to produce higher pulp yields. 
Better design in construction of housing and 
other structures, including stress grading 
in some applications, also could save signifi- 
cant amounts of lumber and plywood. 


Increased recycling of wood fiber.—About 19 
percent of the fibrous materials used for 
paper and board in the United States in 
1970, or 10.5 million tons, was recycled 
wastepaper and board. Such use of recycled 
fiber has been assumed to rise to 34 percent 
of the total mix of fibers used in pulping by 
2000, or somewhat below experience in some 
other countries. Increases in recycling of 
paper and board of at least the magnitude 
assumed in this study appears likely to be 
both environmentally essential and economi- 
cally desirable in meeting potential demands 
for fiber products. 


Tree planting—On many areas conversion 
of the existing cover to plantations will be 
necessary to capture the timber growth 
potential. Use of genetically improved trees 
also will require planting rather than natural 
regenerating. Tree planting, together with 
other measures such as site preparation and 
prescribed burning where necessary, could 
Increase timber yields on many millions of 
acres in the South and in other regions. 
Prompt restocking to shorten regeneration 
periods after harvesting also could permit 
an almost immediate increase in allowable 
cuts on National Forests and certain other 
lands. 


Timber stand improvement.—Precommercial 
thinning and removal of cull trees offer many 
practical opportunities for enhancing future 
yields, especially with rising timber prices 
and particularly in hardwood stands and 
Rocky Mountain forests. 


Improved forest protection.—Better control of 
destructive insects and diseases such as bark 
beetles, dwarf mistletoe, and major de- 
foliators, improved forest fire control, and 
prevention of animal damage could add 
to available timber supples by reducing 
the substantial continuing mortality and 
growth losses to those destructive agents. 
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e Forest fertilization—Experience to date also 
indicates that forest fertilization will be a 
practical way to increase timber growth and 
yields in many situations. 


e@ Improvements in technology.—Continuing re- 
search to provide new knowledge is of large 
importance in improving management of 
forest lands for timber production while 
assuring balanced output of both timber and 
other forest goods and services such as recre- 
ation, water, and wildlife. 


Such measures to increase timber growth and 
harvests will require substantial public and private 
investments. Large expenditures also will be 
needed to provide the plant and equipment 
necessary to extend timber supplies by improved 
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utilization in the harvesting, processing, and use of 
timber products. 

Potential imbalances between rising demands 
for timber and available supplies are part of a 
worldwide problem of assuring adequate raw 
materials for housing and a multitude of other 
uses and products. A shift from timber to greater 
dependence on substitute materials is possible, 
but entails problems of cost, pollution impacts, 
dependence on foreign suppliers, and additional 
balance of payments problems. Increasing timber 
supplies from domestic forests, while assuring a 
balance with other uses and environmental pro- 
tection, is an alternative that is technically and 
economically feasible even though time and sub- 
stantial expenditures will be necessary. The 
outlook for timber is thus a matter of far-reaching 
public and private concern. 
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TaBLeE 1.—Land areas in the United States, by major class of land, section, region, and State, January 1, 1970 } 


[Thousand acres] 


Forest land 
Total land 
Section, region, and State area 2 Crop land 3 | Other land 4 
Total Commercial | Productive Deferred Unproduc- 
reserved tive 
New England: 
3, 116 2, 186 2, 169 ll 0 6 225 705 
19, 797 17, 748 16, 894 220 0 633 894 1, 154 
5, 013 3, 520 3, 491 18 0 ll 250 1, 243 
5, 781 5, 131 5, 020 23 0 88 210 439 
671 433 429 4 0 0 35 203 
5, 935 4, 391 4, 364 7 0 20 760 784 
40, 314 33, 410 32, 367 284 0 759 2, 374 4, 630 
Middle Atlantic: 
Delawaretss-< 685 ee nso. eee eee 1, 268 391 390 a 0 0 495 382 
Maryland-----_.__-- 6, 369 2, 960 2, 882 35 0 43 1, 780 1, 629 
New Jersey 4, 820 2, 463 2, 354 67 0 42 660 1, 697 
New York_______- 30, 636 17,377 14, 489 2, 480 0 407 5, 825 7,433 
Pennsylvania_-- 28, 816 17, 832 17, 478 194 0 160 5, 575 5, 409 
West Virginia 15, 413 12,172 12, 092 46 0 34 880 2, 361 
TO tala sels aan cea PS ee 87, 324 53, 196 49, 685 2, 824 0 687 15, 215 18, 913 
Lake States: 
Michigans 22 oe oes eae eens 36, 492 19, 273 18, 800 268 0 205 9, 454 7, 764 
Minnesota 50, 745 18, 984 16, 875 562 0 1, 547 22, 243 9, 617 
INortht Dako tase eS 44, 339 421 406 3 0 12 27, 445 16, 471 
South Dakota (East) 41, 727 334 0 0 111 18, 129 , 262 
Wisconsin 2) =! Sele oan eae ee 34, 858 14, 945 14, 536 34 0 374 12, 043 7, 869 
otal sass = eR weet Fe ee 208, 162 53, 959 50, 840 867 0 2, 251 89, 316 64, 885 
35, 761 3, 789 3, 680 44 0 65 23, 867 8, 103 
23, 161 3, 908 3, 840 38 0 30 13, 317 5, 935 
35, 867 2,455 2, 430 25 0 0 26, 356 7, 056 
52, 515 1, 344 1, 187 0 0 157 29, 421 21, 750 
25, 504 11, 968 11, 826 80 0 61 8, 725 4, 811 
44, 189 14, 919 14, 600 91 0 228 17, 960 11, 310 
48, 974 1, 045 1, 023 13 0 8 22, 099 25, 829 
26, 251 6, 498 6, 422 76 0 0 11, 525 8, 228 
Mo tale 2h eee ese oe St oe ek 292, 225 45, 928 45, 008 370 0 550 153, 272 93, 024 
MotalsNortheeeesse ss =e see 628, 026 186, 494 177, 901 4,345 0 4, 247 260, 178 181, 353 
South Atlantic: 
INorthy@arolinat=sese se sane a enews 31, 367 20, 613 20, 192 372 0 48 5, 274 5, 478 
South Carolina 19, 366 12, 493 12, 410 70 0 12 4, 033 i 
Wiirginlawosees nee tener ose e eet oee eee 25, 496 16, 389 15, 859 313 0 216 3, 438 5, 669 
Motales- 2saseeseete~ caso se seec ence 76, 229 49, 496 48, 463 755 0 277 12, 746 * 13, 986 
East Gulf: 
Blorid ascites: ks babe eee 35, 179 17, 932 16, 231 94 0 1, 606 3, 692 18, 554 
Georgian aera a seca ae 37, 295 25, 545 25, 102 389 0 54 6, 367 5, 382 
Tota See See eae osenen es 72, 474 43, 478 41, 334 483 0 1, 661 10, 059 18, 936 
Central Gulf: 
UMlabam ae secre ewe see on one aceeeen ee 32, 678 21,770 21, 742 21 0 6 5, 118 5, 789 
Mississippi 30, 290 16, 913 16, 891 21 0 0 6, 565 6, 812 
ERGTIMESSEO mee toe eee Sate oe eee 26, 474 13, 136 12, 819 316 0 0 7, 855 5, 483 
Lo talhean sae ee ee enone ean cee aee 89, 444 51, 819 51, 453 359 0 6 19, 539 18, 085 
West Gulf: 
FATKANSAS =" Sa see ae esos eset cases eae 33, 324 18, 277 18, 206 41 0 29 8, 525 6, 521 
Louisiana___.__---- 28, 867 15, 380 15, 342 38 0 0 5, 558 7, 928 
Oklahoma 44, 149 9, 340 4, 817 34 0 4, 488 13, 010 21, 799 
FROXaS eek oat ane RE aL ene ee 168, 300 24, 091 12, 924 7 0 11, 160 34, 268 109, 940 
Motalesiasssosbissc ato cee epee aoe 274, 642 67, 090 51, 290 120 0 15, 678 61, 362 146, 189 
otal ss Southsesesssesseee sear eeea = 512, 791 211, 884 192, 542 1,719 0 17, 623 103, 707 197, 198 


See footnotes at end of table. 
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TaBLE 1.—Land areas in the United States, by major class of land, section, region, and State, January 1, 1970 \—Continued 


[Thousand acres] 


Section, region, and State 


Pacific Northwest: 
Alaska: 


Pacific Southwest: 
Califommia-2-- = -22222-=2222<22222-<c-- 


Total, Pacific Coast___..-.-_-.-_-- 


Northern Rocky Mountain: 
Idaho. 


Utah 


Total, Rocky Mountain--_--_---_-- 
Total, all regions. ..........-....-. 


Forest land 
Total land 
area 2 Crop land 3 | Other land 4 
Total Commercial | Productive Deferred Unproduc- 
reserved tive 
32, 926 13, 247 5, 639 194 74 7, 340 1 19, 678 
332, 555 105, 804 0 6 0 5105, 798 22 226, 729 
365, 481 119, 051 5, 639 200 74 113, 138 23 246, 407 
19,171 15, 791 14, 635 271 3 882 1,690 1, 690 
42, 403 14, 613 11, 038 376 55 3, 144 3, 592 24, 198 
61, 574 30, 404 25, 673 647 58 4, 026 5, 282 25, 888 
15, 843 12, 743 9, 991 1, 073 55 1, 624 769 2, 331 
26, 822 10, 355 8, 410 373 88 1, 484 7, 296 9,171 
42, 665 23, 098 18, 401 1, 446 143 3, 108 8, 065 11, 502 
469, 720 172, 553 49, 713 2, 293 275 120, 272 13, 370 283, 797 
100, 091 42, 408 16, 828 941 157 24, 482. 11, 815 45, 868 
4, 106 1, 974 1, 081 86 0 807 490 , 641 
104, 197 44, 382 17, 909 1, 027 157 25, 289 12, 305 47, 509 
573, 917 216, 935 67, 622 3, 320 432 145, 561 25, 675 331, 306 
52, 933 21, 591 15, 192 1, 837 735 3, 826 5, 181 26, 159 
93, 258 22,777 15, 983 1, 390 641 4, 763 14, 357 56, 123 
6, 878 1, 399 1,310 15 0 73 535 4,943 
62, 342 10, 085 4, 182 2011 121 3, 069 2,199 50, 058 
215, 413 55, 853 36, 668 5, 954 1, 498 11, 731 22, 274 137, 285 
72, 688 18, 583 3, 689 546 10 14, 336 1, 447 52, 656 
66, 485 22, 534 , 083 537 702 9, 711 9, 620 34, 330 
70, 264 7, 660 128 5 0 7, 526 568 62, 035 
77, 766 18, 313 5, 736 584 48 11, 944 1, 886 57, 566 
52, 697 15, 288 3, 824 232 22 11, 209 1, 627 35, 781 
339, 901 82, 380 24, 963 1, 906 783 54, 727 15, 151 242, 369 
555, 315 138, 234 61, 631 7, 861 2, 281 66, 459 37, 425 379, 655 
2, 270, 050 753, 549 499, 697 17, 246 2, 713 233, 891 426, 986 1, 089, 513 


1 Data may not add to totals because of truncating. Zeros indicate no data 


or negligible amounts. 


2 U.S. Bureau of Census, Land and Water Area of the United States, 1960. 


3 Source: 1964 Census of Agriculture. 


4Includes pasture and range, swampland, industrial and urban areas, 
other nonforest land. 
5 Some parts of this area in Interior Alaska meet standards for commercial 


forest land, but the detailed survey of the Interior is not complete. 
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TABLE 2.—Area of commercial timberland in the United States, by ownership, and section, region, and State, as of December 31, 
1952 and 1962, and January 1, 1970} 


(Thousand acres] 


Public Private 
Section, region, All Federal : 
and State Year| owner- Total County Mise 
ships public State and Total Forest laneous 
Bureau Miscel- munic-}| private | industry | Farmer | private 
Total | National | of Land | Indian | laneous ipal 
Federal Forest | Manage- Federal 
ment 
New England: 
Connecticut_------ 1970 2, 169 155 1 0 0 0 1 122 32 2,014 3 304 1, 707 
1962 2, 105 155 1 0 0 0 1 122 32 1, 950 3 414 1, 533 
1952 1, 978 155 1 0 0 0 1 122 32 1,818 3 670 1, 145 
Mainesesesseaanee 1970 16, 894 311 73 37 0 0 35 163 75 16, 582 8, 255 1, 122 7, 205 
1962 16, 779 205 66 39 0 0 27 64 75 16, 574 6, 521 2, 146 7,907 
1952 16, 609 182 90 39 0 0 51 41 51 16, 427 6, 617 2, 923 6, 887 
Massachusetts - ---- 1970 3, 491 399 29 0 0 0 29 280 90 3, 092 259 442 2, 391 
1962 3, 417 399 29 0 0 0 29 280 90 3, 018 259 602 2, 157 
1952 3, 259 399 29 0 0 0 29 280 90 2, 860 259 887 1,714 
New Hampshire_._| 1970 5, 020 696 578 568 0 0 9 65 52 4, 324 793 642 2, 889 
1962 4, 937 697 579 569 0 0 10 66 52 4, 240 793 863 2, 584 
1952 4, 818 682 . 685 580 0 0 5 45 52 4, 136 771 1, 333 2, 032 
Rhode Island___-_-- 1970 429 26 0 0 0 0 0 13 13 403 0 43 360 
1962 429 26 0 0 0 0 0 13 13 403 0 67 336 
1952 430 26 0 0 0 0 0 13 13 404 0 104 300 
Vermontis-222ss--= 1970 4, 364 405 230 226 0 0 3 131 43 3, 958 678 1, 084 2, 196 
1962 4, 210 329 231 223 0 0 8 79 19 3, 881 528 1, 543 1, 810 
1952 3, 845 297 199 191 0 0 8 79 19 3, 548 528 1, 925 1, 095 
Motaluatesesee= 1970 32, 367 1, 993 911 832 0 0 79 775 306 30, 374 9, 988 3, 637 16, 748 
1962 31, 878 1, 811 906 831 0 0 75 624 281 30, 067 8, 104 5, 635 16, 328 
1952 30, 935 1,741 904 810 0 0 94 580 257 29, 194 8,178 7, 842 13, 174 
Middle Atlantic: j 
Delaware__..__.--- 1979 390 9 1 0 0 0 1 8 0 381 29 142 209 
1962 391 9 1 0 0 0 1 8 0 382 24 172 185 
1952 392 13 1 0 0 0 1 10 2 379 20 213 145 
Maryland__-_------ 1970 2, 882 189 13 0 0 0 13 144 31 2, 692 100 728 1, 863 
1962 2, 845 214 54 0 0 0 54 128 32 2, 631 57 956 1, 618 
1952 2, 854 214 54 0 0 0 54 | 128 32 2, 640 57 1, 278 1,305 
New Jersey__------ 1970 2, 354 254 17 0 0 0 17 237 0 2,100 4 195 1, 901 
1962 2, 262 254 17 0 0 0 17, 237 0 2, 008 4 298 1, 706 
1952 2, 050 181 1 0 0 0 1 130 50 1, 869 4 443 1, 422 
New York_______-- 1970 14, 489 892 57 0 0 0 57 711 123 13, 597 1, 180 3, 583 8, 833 
1962 13, 417 895 98 0 0 0 98 714 83 12, 522 1,172 4, 158 7, 192 
1952 11, 952 895 98 0 0 0 98 714 83 11, 057 1,172 4, 987 4, 898 
Pennsylvania_____- 1970 17, 478 3, 406 518 488 0 0 30 | 2,646 242 14, 072 610 3, 188 10, 274 
1962 16, 279 3, 300 485 450 0 0 35 | 2,659 156 12, 979 442 3, 825 8, 712 
1952 14, 574 3, 229 492 454 0 0 38 | 2,580 157 11, 345 442 4, 728 6,175 
West Virginia__-___- 1970 12, 092 1, 046 893 879 0 0 14 144 9 11, 045 530 2, 071 8, 444 
1962 11, 543 1, 036 883 869 0 0 14 144 9 10, 507 530 2, 663 7, 314 
1952 10, 276 982 895 881 0 0 14 83 4 9, 294 270 3, 465 5, 559 
ho talseesee aes 1970 49, 685 5, 796 1, 500 1, 367 0 0 133 | 3, 890° 405 43, 888 2, 454 9, 907 31, 526 
1962 46, 737 5, 708 1, 538 1,319 0 0 219 | 3,890 280 41, 029 2, 229 12, 072 26, 728 
1952 42, 098 5, 514 1, 541 1, 335 0 0 206 3, 645 328 36, 584 1, 965 15, 114 19, 505 
_ Lake States: 
Michigan_-________- 1970 18, 800 6, 440 2, 494 2, 422 8 17 45 | 3,838 108 12, 359 2, 256 3, 429 6, 672 
1962 19, 121 6, 310 2, 530 2,410 9 21 90 | 3,695 85 12, 811 1, 548 3, 841 7,422 
1952 19, 121 6, 310 2, 530 2, 410 9 21 90 | 3,695 85 12,811 1, 548 3, 841 7, 422 
| Minnesota________- 1970 16, 875 9, 388 2, 784 2, 127 64 500 92 | 3,304 | 3,300 7, 486 814 3, 236 3, 436 
1962 17, 062 9, 539 2,819 2,141 64 621 92 3, 303 3, 416 7, 522 714 3, 344 3, 463 
1952 17, 368 10, 158 3, 055 2, 195 49 717 94 | 3,484 | 3,619 7, 210 578 4,151 2, 481 
North Dakota____- 1970 406 124 114 0 1 61 52 10 0 281 0 161 119 
1962 424 128 118 0 1 63 54 10 0 296 0 173 123 
1952 451 138 128 0 0 71 56 10 0 312 0 182 130 
South Dakota 
(ast) 1970 223 77 74 0 1 68 5 3 0 145 0 142 3 
1962 230 77 74 0 1 68 5 3 0 152 0 149 3 
1952 315 106 102 0 1 93 7 4 0 208 0 204 4 
Wisconsin__________ 1970 14, 536 4, 525 1, 591 1,317 0 156 117 568 | 2,365 10, 011 1, 368 4, 723 3, 919 
| 1962 14, 693 4, 882 1, 910 1, 372 5 423 110 541 | 2,431 9, 811 933 5, 853 3, 025 
1952 15, 348 5, 099 2, 003 1, 357 5 379 262 444 | 2,652 10, 249 942 6, 252 3, 055 
Motalezeunssas 1970 50, 840 20, 556 7, 059 5, 867 74 804 312 7, 723 5, 774 30, 284 4,438 11, 694 14, 151 
1962 51, 530 20, 936 7, 451 5, 923 80 | 1,096 351 | 7,553 | 5,932 30, 593 3,195 13, 360 14, 037 
1952 52, 604 21, 812 7, 818 5, 962 65 | 1, 281 609 | 7,637 | 6,356 30, 792 3, 068 14, 631 13, 092 
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TABLE 2.—Area of commercial timberland in the United States, by ownership, and section, region, and State, as of December 31, 
1952 and 1962, and January 1, 1970 \—Continued 


[Thousand acres] 


Section, region, 
and State 


Total, North_- 


South Atlantic: 
North Carolina---- 


South Carolina---- 


East Gulf: 


See footnote at end of table. 


Public Private 
All Federal 
Year| owner- Total County Miscel- 
ships public State and Total Forest Janeous 
Bureau Miscel- qmunic-} private | industry | Farmer | private 
Total | National | of Land | Indian | laneous ipal 
Federal | Forest | Manage- Federal 
ment 
1970 3, 680 267 256 214 0 0 41 il 0 3,412 16 2, 107 1, 288 
1962 3, 761 240 229 187 0 0 41 11 0 3, 521 16 2, 216 1, 288 
1952 3, 830 226 216 184 0 0 32 10 0 3, 604 10 2, 961 633 
1970 3, 840 360 213 136 0 0 77 146 1 3,479 21 2, 605 851 
1962 3, 930 294 177 112 0 0 65 115 2 3, 636 9 2, 853 774 
1952 4,015 283 172 112 0 0 60 109 2 3, 732 9 2, 848 875 
1970 2, 430 34 10 0 0 1 9 22 1 2, 395 9 2,129 257 
1962 2, 480 36 12 2 0 a 9 22 1 2,443 4 2,175 263 
1952 2, 595 36 12 2 0 1 9 22 1 2, 558 0 2, 282 276 
1970 1, 187 36 26 0 0 0 26 8 1 1, 150 0 798 352 
1962 1, 194 36 26 0 0 0 26 8 1 1, 157 0 805 352 
1952 1, 208 26 26 0 0 0 26 0 0 1, 181 0 821 359 
1970 11, 826 820 738 531 0 0 207 76 5 11, 005 227 5, 882 4, 895 
1962 11, 651 652 575 438 0 0 137 77 0 10, 999 308 6, 420 4, 271 
1952 11, 497 725 672 455 0 0 217 53 0 10, 772 308 F 3, 238 
1970 14, 600 1, 586 1,372 1, 321 0 0 51 188 25 13, 013 279 8, 850 3, 884 
1962 14, 850 1, 586 1, 362 1,311 0 0 51 199 25 13, 264 276 9, 150 3, 836 
1952 14, 913 1,617 1, 461 1, 339 1 0 121 156 0 13, 296 460 8, 347 4,489 
1970 1, 023 94 83 57 0 9 17 11 0 928 0 789 138 
1962 1, 034 93 81 57 0 7 17 ibe 0 940 0 802 138 
1952 1, 050 62 50 28 0 5 17 a 0 988 0 849 138 
1970 6, 422 365 138 129 0 0 8 222 4 6, 056 126 2, 616 3, 314 
1962 6, 041 360 88 88 0 0 0 231 41 5, 681 74 2, 882 2, 725 
1952 5, 450 297 88 88 0 0 0 168 41 5, 153 30 3, 512 1, 611 
1970 45, 008 3, 565 2, 840 2, 390 0 10 438 686 39 41, 442 681 25, 778 14, 982 
1962 44, 942 3, 299 2, 552 2, 196 0 8 347 674 71 41, 642 688 27, 304 13, 649 
1952 44, 559 3, 273 2, 699 2, 208 1 6 483 529 45 41, 285 817 28, 848 11, 620 
1970 | 177,901 31, 911 12, 311 10, 458 74 815 963 | 13,075 | 6,524 | 145, 989 17, 563 51, 017 77, 409 
1962 | 175,089 31, 755 12, 448 10, 270 80 | 1,105 992 | 12,741 | 6,565 143,334 14, 217 58, 372 70, 743 
1952 | 170,198 32, 341 12, 962 10, 315 66 | 1, 1, 292 | 12,391 | 6,986 | 137,857 14, 028 66, 435 57, 393 
1970 20, 192 1, 722 1, 349 1, 035 0 56 257 307 65 18, 470 2, 785 8, 602 7, 082 
1962 19, 989 1,720 1, 347 1, 033 0 56 257 307 65 18, 268 2, 495 9, 503 6, 270 
1952 19, 582 1, 591 1, 303 1,019 0 52 231 253 35 17, 990 2, 584 13, 590 1, 816 
1970 12, 410 1,073 840 550 0 0 289 205 26 11, 337 2, 047 4,995 4, 294 
1962 12,170 1, 033 857 563 0 0 294 153 23 11, 136 2, 009 5, 637 3, 490 
1952 11, 883 954 801 562 0 0 239 128 25 10, 929 1, 650 7, 530 1, 749 
1970 15, 859 1, 671 1, 437 1, 202 0 0 233 181 53 14, 187 1, 634 6, 701 5, 851° 
1962 15, 752 1, 535 1, 395 1, 202 0 0 192 88 52 14, 216 1, 454 8, 000 4, 761 
1952 15, 496 1, 492 1,355 1,198 0 0 157 86 51 14, 003 1, 094 10, 817 2, 091 
1970 48, 463 4, 468 3, 627 2, 789 0 57 780 694 145 43,995 6, 467 20, 299 17, 228 
1962 47,911 4, 289 3, 600 2, 799 0 57 743 548 140 43, 622 5, 959 23, 140 14, 522 
1952 46, 962 4, 039 3, 459 2, 780 0 52 627 467 112 42, 923 5, 328 31, 937 5, 657 
1970 16, 231 2, 145 1, 653 1, 035 0 8 609 466 26 14, 086 5, 216 2,915 5, 953 
1962 16, 830 2, 219 1, 640 1, 030 2 18 588 539 40 14, 610 4, 767 3, 593 6, 249 
1952 18, 135 2, 251 1, 813 1, 035 14 36 728 382 56 15, 884 4, 369 7, 280 4, 235 
1970 25, 102 1, 407 1,326 806 0 0 520 56 24 23, 695 4, 700 12,110 6, 885 
1962 26, 298 1, 813 1, 678 745 0 0 933 lll 24 24, 484 4, 686 14, 865 4, 933 
1952 23, 969 1, 684 1, 560 643 0 0 916 101 23 22, 284 4, 246 15, 854 2, 184 
1970 41, 334 3, 552 2, 980 1, 842 0 8 | 1,129 522° 50 37, 781 9, 916 15, 026 12, 839 
1962 43, 128 4, 033 3,318 1, 775 2 18 1, 521 650 64 39, 094 9, 453 18, 458 11, 183 
1952 42,104 3, 935 3, 373 1, 678 14 36 | 1,644 483 79 38, 168 8, 615 23, 134 6, 419 
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TaBLE 2.—Area of commercial timberland in the United States, by ownership, and section, region, and State, as of December 31, 
1962 and 1962, and January 1, 1970 \—Continued 


[Thousand acres] 


Public Private 
Section, region, All Federal : 
and State Year| owner- Total County Miscel- 
ships public State and Total Forest laneous 
Bureau Miscel- munic-| private | industry | Farmer | private 
Total | National | of Land | Indian |laneous ipal 
Federal Forest | Manage- Federal 
ment 
Central Gulf: 
Alabama---------- 1970 21, 742 997 795 625 2 0 166 156 45 20, 744 3, 818 7, 628 9, 298 
1962 21, 742 1, 001 799 629 2 0 166 156 45 20, 740 3, 818 7, 631 9, 291 
1952 20, 756 968 791 616 10 0 165 150 27 19, 788 3, 138 8, 114 8, 536 
Mississippi - -------- 1970 16, 891 1,770 1, 299 1118 1 13 166 93 377 15, 121 2, 505 6, 204 6, 412 
1962 17, 976 1,719 1, 267 1,108 4 12 143 55 397 16, 257 2, 683 5, 849 7, 724 
1962 16, 440 1,718 1, 245 1, 036 4 10 195 54 419 14, 722 2, 602 6, 958 5, 162 
Tennessee--_-----_- 1970 12, 819 1, 286 940 599 0 0 340 324 22 11, 533 1,121 5, 079 5, 333 
1962 13, 643 1,199 834 591 0 0 243 344 21 12, 444 946 5, 745 5, 753 
1952 12, 301 1,172 833 566 0 0 267 329 10 11, 129 750 6, 126 4, 253 
Mota Saas ae 1970 51, 453 4, 053 3, 034 2, 344 3 13 673 574 445 47, 400 7, 444 18, 912 21, 043 
1962 53, 361 3, 919 2,900 2, 328 6 12 552 555 463 49, 441 7, 447 19, 226 22, 768 
1952 49, 497 3, 858 2, 869 2, 218 14 10 627 533 456 45, 639 6, 490 21, 198 17, 951 
West Gull: alee ‘ 
Arkansas-_---__---- 1970 18, 206 2, 938 2, 682 2,378 1 0 302 236 19 15, 268 3, 950 4, 800 6, 517 
1962 21, 500 2, 846 2, 641 2, 373 3 0 265 194 11 18, 654 4, 028 5, 613 9, 013 
1952 19, 265 2,910 2, 802 2, 326 122 0 354 106 2 16, 355 4,118 6, 733 5, 504 
Louisiana_____----- 1970 15, 342 860 692 551 6 0 134 163 4 14, 482 3, 180 2, 284 9, 017 
1962 16, 512 885 704 575 11 0 118 176 5 15, 627 3, 084 2, 813 9, 728 
1952 16, 038 848 667 536 4 0 127 176 5 15, 190 3, 452 3, 189 8, 549 
Oklahoma-_-------- 1970 4, 817 577 481 233 0 136 111 86 9 4, 240 868 1, 411 1,959 
1962 4,711 451 391 219 3 140 29 60 0 4, 259 969 1, 134 2, 156 
1952 5, 044 448 388 212 7 140 29 60 0 4, 595 929 1, 586 2, 080 
Pexase) sa jee ue 1970 12, 924 828 778 625 0 3 149 42 6 12, 095 3, 496 2, 403 6, 195 
1962 12, 781 753 719 618 0 1 100 32 2 12, 028 3, 128 2, 787 6, 112 
1952 13,171 767 736 655 0 4 77 29 2 12, 404 3, 123 3, 533 5, 748 
otalwesese= == 1970 51, 290 5, 204 4, 634 3, 788 7 140 699 529 39 46, 086 11, 496 10, 899 23, 690 
1962 55, 504 4, 935 4, 455 3, 785 17 141 512 462 18 50, 569 11, 209 12, 349 27, 010 
1952 53, 518 4, 973 4, 593 3, 729 133 144 587 371 9 48, 545 11, 622 15, 042 21, 881 
Total, South______-- 1970 | 192, 542 17, 278 14, 277 10, 764 11 219 | 3,282 | 2,321 680 | 175, 263 35, 325 65, 136 74, 801 
1962 199, 905 17,177 14, 274 10, 689 26 229 3, 329 2, 217 686 182, 727 34, 069 73, 174 75, 484 
1952 192, 082 16, 806 14, 295 10, 405 161 242 3, 486 1, 854 656 175, 276 32, 055 91, 311 51, 908 
Pacific Northwest: 
Alaska: Coastal_...| 1970 5, 639 5, 609 5, 256 5, 144 83 25 4 353 0 30 0 0 30 
1962 5, 713 5, 683 5, 505 5, 224 252 25 4 178 0 30 0 0 30 
1952 5, 713 5, 683 5, 683 5, 224 430 25 4 0 0 30 0 0 30 
Oregon: 
Western. __-____- 1970 14, 635 7, 752 6, 884 4, 830 2, 046 8 0 735 133 6, 883 3, 624 1, 620 1, 639 
1962 14, 747 7, 820 6, 949 4, 857 2, 084 8 0 733 138 6, 927 3, 548 1, 682 1, 697 
1952 14, 601 7, 730 6, 748 4, 576 2, 150 22 0 732 250 6, 871 3, 128 1, 872 1,871 
Eastern....__.__- 1970 11, 038 7, 767 7, 697 7,173 200 316 8 65 5 3, 271 1, 582 1, 230 459 
1962 11, 087 7, 803 7, 733 7, 208 200 317 8 65 5 3, 284 1, 585 1, 236 463 
1952 11, 087 8, 065 7,995 6, 720 200 | 1,067 8 65 5 8, 022 1, 533 1, 238 251 
Summary--.----_| 1970 25, 673 15, 519 14, 581 12, 003 2, 246 324 8 800 138 10, 154 5, 206 2, 850 2, 098 
1962 25, 834 15, 623 14, 682 12, 065 2, 284 325 8 798 143 10, 211 5, 133 2, 918 2, 160 
1952 25, 688 15, 795 14, 743 11, 296 2,350 | 1,089 8 797 255 9, 893 4, 661 3,110 2, 122 
Washington: 
Western_________ 1970 9, 991 4,123 2, 581 2, 321 2 190 68 | 1,379 163 5, 868 3, 598 437 1, 833 
1962 10, 352 4, 250 2, 662 2, 398 2 193 69 1, 410 178 6, 102 3, 686 505 1,911 
1952 10, 628 4, 349 2, 701 2, 398 26 199 78 1, 442 206 6, 279 3, 748 537 1, 994 
Eastern......__-- 1970 8, 410 5, 395 4, 652 3, 103 46 | 1,403 100 737 6 3,015 750 1, 429 836 
1962 8, 508 5, 600 4,799 3, 196 91 | 1,439 73 690 11 3, 008 652 1, 697 659 
1952 8, 560 5, 537 4, 876 3,197 148 | 1,496 35 653 8 3, 023 637 1, 759 627 
Summary--_____ 1970 18, 401 9, 518 7, 233 5, 424 48 1, 593 168 2, 116 169 8, 883 4, 348 1, 866 2, 669 
1962 18, 860 9, 750 7,461 5, 594 93 1, 632 142 2, 100 189 9,110 4, 338 2, 202 2, 570 
1952 19, 188 9, 886 7, 577 5, 595 174 1, 695 113 2,095 214 9, 302 4, 385 2, 296 2, 621 
Mota] sees aaa 1970 49, 713 30, 646 27, 070 22, 571 2,377 | 1,942 180 | 3,269 307 19, 067 9, 554 4,716 4,797 
1962 50, 407 31, 056 27, 648 22, 883 2,629 1, 982 154 3, 076 332 19, 351 9,471 5, 120 4, 760 
1952 50, 589 31, 364 28, 003 22,115 2,954 | 2,809 125 | 2,892 469 19, 225 9, 046 5, 406 4,773 
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TABLE 2.—Area of commercial timberland in the United States, by ownership, and section, region, and State, as of December 31, 
1952 and 1962, and January 1, 1970 \—Continued 


(Thousand acres] 


Public Private 
Section, region, All Federal 
and State Year} owner- Total Count Miscel- 
ships public State and Total Forest laneous 
Bureau Miscel- munic-| private | industry | Farmer | private 
Total | National | of Land | Indian | laneous ipal 
Federal | Forest | Manage- Federal 
ment 
Pacific Southwest: 
California .=...-<.- 1970 16, 828 8, 820 8, 743 8, 344 275 102 22 72 5 8, 008 2, 665 1,524 3, 819 
1962 17, 043 8, 924 8, 850 8, 393 303 114 40 71 3 8, 119 2,457 1,598 4, 064 
1952 17,127 9, 075 8, 874 8, 372 318 144 40 193 8 8, 052 2, 167 1, 664 4, 221 
Hawail.s.<2.225 <2 1970 1, 081 495 8 0 0 0 8 487 0 585 0 361 223 
1962 1, 089 496 9 0 0 0 9 487 0 593 0 366 227 
1952 1, 089 496 9 0 0 0 9 487 0 593 0 366 227 
Notalic 22-22 1970 17, 909 9, 315 8, 751 8, 344 275 102 30 559 5 8, 593 2, 665 1, 885 4, 042 
1962 18, 132 9, 420 8, 859 8, 393 303 114 49 558 3 8, 712 2, 457 1, 964 4, 291 
1952 18, 216 9, 571 8, 883 8,372 318 144 49 680 8 8, 645 2, 167 2, 030 4,448 
Total, Pacific 
Coast2..s2.2. 1970 67, 622 39, 961 35, 821 30, 915 2, 652 2, 044 210 | 3,828 312 27, 660 12, 219 6, 601 8, 839 
1962 68, 539 40, 476 36, 507 31, 276 2, 932 2, 096 203 3, 634 335 28, 063 11, 928 7, 084 9, 051 
1952 68, 805 40, 935 36, 886 30, 487 3, 272 2, 953 174 3, 572 477 27,870 11, 213 7, 436 , 221 
Northern Rocky io sg fs 
Mountain: 
(dahoeec-sc-sse ee 1970 15, 192 12,171 11, 291 10, 731 501 51 ii 861 18 3, 020 946 777 1, 297 
1962 15, 881 12, 851 11, 968 11, 406 502 51 7 863 18 3, 030 949 779 1,301 
1952 15, 539 12, 496 11,610 11, 045 504 52 ti 867 19 3, 043 953 782 1, 306 
Montana---------- 1970 15, 983 11, 418 10, 883 9, 732 478 620 53 529 4 4, 565 1, 055 1, 952 1, 557 
1962 16, 879 12, 300 11, 764 10, 610 479 621 53 531 4 4, 579 1, 058 1, 958 1, 562 
1952 16, 753 12, 154 11,616 10, 456 481 624 53 533 4 4,599 1, 063 1, 966 1, 569 
South Dakota 
(West) -.------- 1970 1,310 1, 029 967 957 5 0 4 62 0 281 17 222 41 
1962 1,310 1,029 966 957 5 0 4 62 0 281 17 223 41 
1952 1, 306 1, 023 960 951 5 0 4 62 0 283 17 224 41 
Wyoming.-.__------ 1970 4, 182 3, 327 3, 216 2, 699 393 123 0 110 0 855 54 619 181 
1962 4,720 3, 862 3, 751 3, 232 394 124 0 lll 0 857 54 621 181 
1952 4, 738 3, 876 3, 765 3, 243 396 124 0 lll 0 861 54 624 182 
‘Totalz:.-..2222 1970 36, 668 27, 946 26, 359 24, 120 1,378 795 64 1, 563 23 8, 722 2, 073 3,572 3, 076 
1962 38, 792 30, 043 28, 451 26, 206 1,382 797 65 1, 568 23 8, 748 2,079 3, 583 3, 086 
1952 38, 337 29, 551 27, 952 25, 697 1, 388 801 65 1, 574 23 8, 786 2, 088 3, 598 3, 099 
Southern Rocky 
Mountain: 
Arizona....:...-..- 1970 3, 689 3,523 3, 490 2, 347 2 1,140 0 32 a 166 0 81 84 
1962 3, 692 3,525 3, 492 2, 346 2 1, 143 0 32 1 166 0 82 84 
1952 3, 620 3, 453 3,419 2, 268 2 1,148 0 32 1 167 0 82 85 
Colorado-_-_..--.--- 1970 11, 583 8, 465 8, 231 7,710 413 102 4 188 45 3, 118 14 2, 635 467 
1962 12, 358 9, 230 8, 996 8, 473 414 103 4 189 45 3,127 14 2, 643 469 
1952 12, 282 9,141 8, 905 8, 381 416 103 4 190 45 3, 141 14 2, 655 471 
Nevadaes--acce secs 1970 128 60 55 55 0 0 0 3 1. 68 8 1 58 
1962 141 72 68 68 0 0 0 3 1 68 8 al 58 
1952 142 72 68 68 0 0 0 3 i 69 8 1 58 
New Mexico------- 1970 5, 736 3, 809 3, 638 2, 939 76 613 8 171 0 1, 927 137 1, 549 240 
1962 5, 746 3, 813 3, 642 2, 940 76 615 8 171 0 1, 932 137 1, 554 240 
1952 5, 626 3, 685 3,513 2, 808 76 618 8 172 0 1, 941 138 1, 561 242 
WWtahoss2ec sees 1970 3, 824 3, 163 2, 924 2, 613 154 157 0 239 0 660 0 537 123 
1962 3, 871 3, 208 2, 968 2, 656 154 157 Ol 239 0 662 0 539 123 
1952 3, 881 3, 216 2, 975 2, 662 155 158 0 240 0 665 0 541 123 
Totalicessu.2<: 1970 24, 963 19, 022 18, 339 15, 666 645 2,013 13 634 47 5, 941 160 4, 807 974 
1962 25, 810 19, 851 19, 167 16, 486 647 2, 020 13 636 47 5, 959 160 4, 821 977 
1952 25, 554 19, 569 18, 881 16, 189 650 2, 028 13 639 48 5, 984 161 4, 842 981 
Total, Rocky 
Mountain-_-._} 1970 61, 631 46, 968 44, 699 39, 787 2, 024 2, 809 78 2, 197 71 14, 663 2, 233 8, 379 4, 050 
1962 64, 603 49, 895 47,619 42, 692 2, 030 2, 817 78 2, 204 71 14, 708 2, 240 8, 404 4, 063 
1952 63, 891 49, 120 46, 834 41, 886 2, 038 2, 830 79 2, 214 71 14,771 2, 250 , 440 4, 080 
Total, all 
regions_-__--- 1970 | 499, 697 136, 120 107, 108 91, 924 4, 761 5,888 | 4,534 | 21,422 | 7,588 | 363,576 67, 341 131, 134 165, 100 
1962 508, 137 139, 304 110, 849 94, 927 5, 068 6, 248 4,604 | 20,797 7, 657 368, 833 62, 455 147, 035 159, 342 
1952 494, 978 139, 202 110, 978 93, 094 5, 538 7,313 5,032 | 20,032 8,191 355, 775 59, 547 173, 624 122, 604 


1 Data may not add to totals because of truncating. Zeros indicate no data or negligible amounts. 
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TaBiE 3.—Area of commercial timberland in the United States, by ownership and stand-size class, section, region, and State, 
January 1, 1970} 


[Thousand acres] 


Total, all ownerships National forest 
Section, region, and State 
Total Sawtimber |Poletimber| Seedling |Nonstocked Total Sawtimber |Poletimber| Seedling |Nonstocked 
stands stands sapling areas stands stands sapling areas 
New England: 
Connecticut 2s - =. ee 2,169 366 1, 168 583 49 0 0 0 0 0 
Maines e222 2S 2222s 16, 894 6, 142 5, 339 5, 268 143 37 19 15 2 0 
Massachusetts---------------- 3, 491 414 1, 669 1, 368 38 0 0 0 0 0 
New Hampshire-- ----------- 5, 020 1,787 2, 369 693 171 568 341 131 96 0 
Rhodevslanda- sss ss ees 429 14 233 168 13 0 0 0 0 0 
Wermont sn eetetee sone seca 4, 364 1,796 1, 524 1, 004 40 226 125 63 37 0 
Notal:os 2222 s-2sscses5<55 32, 367 10, 521 12, 304 9, 086 455 832 486 209 135 0 
390 210 128 45 6 0 0 0 0 0 
2, 882 1,791 753 297 40 0 0 0 0 0 
2, 354 599 794 803 157 0 0 0 0 0 
14, 489 4, 283 2,678 6, 201 1, 325 0 0 0 0 0 
17, 478 7, 665 6, 081 3,399 333 488 265 209 7 6 
12, 092 5, 951 3, 297 2, 596 248 879 543 312 23 0 
otal estes aoc cee nee 49, 685 20, 500 13, 732 13, 341 2,110 1, 367 808 521 30 6 
Lake States: 
Michigan =<. 2225---2 22 oe eae 18, 800 4,645 8, 055 5, 506 592 2, 422 378 1, 223 761 59 
Minnesotasssesese on) eee 16, 875 2, 360 8, 425 4, 247 1, 841 2,127 337 1, 335 295 159 
INorthyD akotaS==-==----- === 406 63 158 149 34 0 0 0 0 0 
South Dakota (East) 223 103 96 19 0 0 0 0 0 
WASCODSINSsseeena= = neon sea = 14, 536 3, 098 6, 579 4, 489 369 1,317 84 749 420 64 
Notalest2e2 2 s22222s5S5Se- 50, 840 10, 272 23, 315 14, 412 2, 841 5, 867 800 3, 307 1,477 282 
3, 680 2,101 934 599 44 214 94 73 29 18 
3, 840 2, 065 795 899 79 136 84 23 22 6 
2, 430 942 777 268 442 0 0 0 0 0 
1, 187 681 229 134 141 0 0 0 0 0 
11, 826 5, 633 2,798 3,317 78 531 426 94 4 5 
14, 600 4, 002 4, 258 3, 490 2, 848 1,321 318 681 311 10 
1, 023 253 310 103 5 57 2 27 24 3 
6, 422 1,977 700 3, 569 176 129 65 12 32 18 
45, 008 17, 656 10, 803 12, 383 4, 164 2, 390 991 912 423 62 
Total sNorth!--22-22--2-- 177, 901 58, 949 60, 156 49, 223 9, 571 10, 458 3, 087 4, 951 2, 067 351 
South Atlantic: 
North Carolina-------------- 20, 192 10, 556 4, 255 5,193 187 1, 035 743 186 102 3 
South Carolina- = 12, 410 4, 907 3, 455 3, 649 398 550 368 136 46 0 
Virginia-_--------- i 15, 859 5, 308 5, 981 4,472 96 1, 202 619 492 75 15 
Motalenstesress eset ee 48, 463 20, 772 13, 692 13, 315 682 2, 789 1,730 815 224 18 
East Gulf 
lori denen soe ne nae e een 16, 231 4, 987 4, 150 4,529 2, 563 1, 035 419 305 244 66 
Georgiawan ss tee eee eee 25, 102 8, 354 4, 607 11, 426 714 806 492 168 145 0 
Motalz esos otek see oe ae 41, 334 13, 342 8, 758 15, 955 3, 277 1, 842 911 474 389 66 
Central Gulf: 
Alabama.-_------------------ 21, 742 8, 885 5, 224 7, 468 164 625 428 115 81 0 
Mississippi 16, 891 4, 557 3,772 8,427 133 1, 118 528 149 440 0 
Mennesseet=ss ss eens ne oemee 12, 819 3, 297 4, 893 4, 595 32 599 257 230 112 0 
Totalne spe tees sane le 51, 453 16, 741 13, 889 20, 492 330 2, 344 1, 213 496 634 0 
18, 206 5, 443 4, 759 7, 922 81 2, 378 732 863 782 0 
15, 342 9, 459 1, 922 3,774 186 551 395 51 99 5 
4,817 1, 261 943 2, 498 114 233 112 45 75 0 
12, 924 7, 021 2, 184 3, 620 97 625 517 37 69 0 
Totalesee-e aes ee 51, 290 23, 185 9, 810 17, 815 480 3, 788 1, 758 998 1, 026 5 
Totals South==------ = 192, 542 74, 041 46, 151 67, 578 4,771 10, 764 5, 614 2, 784 2, 275 89 
Pacific Northwest: 
Alaska: Coastal___.__________ 5, 639 5, 112 180 300 47 5, 144 4, 651 173 273 474 
Oregon: 
Westerns ss obii no a 14, 635 8, 923 1,370 3, 576 766 4, 830 3, 814 459 410 147 
astern sale same cn SRS 11, 038 7, 230 2, 458 932 418 7,173 4, 731 1, 645 632 165 
Summary aaa eee 26, 673 16, 153 3, 828 4, 508 1, 184 12, 003 8, 545 2, 104 1, 042 312 


See footnotes at end of table. 


2ae THE OUTLOOK FOR TIMBER IN THE UNITED STATES 


TABLE 3.—Area of commercial timberland in the United States, by ownership and stand-size class, section, region, and State, 


January 1, 1970 \—Continued 


[Thousand acres] 


nnn. —. — mnmmwfwnn 


Total, all ownerships 


National forest 


Section, region, and State 
Total Sawtimber |Poletimber| Seedling |Nonstocked| Total Sawtimber |Poletimber| Seedling |Nonstocked 
stands stands sapling areas stands stands sapling areas 
Pacific Northwest—Con. 
Washington: 
Westertt. <2 -22222225=5--2.22 9, 991 6, 217 1, 495 2, 042 237 2, 321 1, 741 175 312 93 
WMasterit.c--2ses-c---S23se. 8, 410 4,902 1,778 1, 240 490 3, 103 1, 875 679 514 35 
Summary =—:.22.:---=-5-<-= 18, 401 11,119 3, 273 3, 282 727 5, 424 3, 616 854 826 128 
Total 2c. 2.2. <cssssccsecs 49, 713 32, 384 7, 281 8, 090 1, 958 22, 571 16, 812 3,131 2,141 487 
Pacific Southwest: 
California: 2222-2552 2222-225 16, 828 13, 616 766 1,194 1, 252 8, 344 7, 240 325 352 427 
await: 22022266 ccaccussesnc 1, 081 321 209 53 497 0 0 0 0 
0] | See en 17, 909 13, 937 975 1, 247 1, 749 8, 344 7, 240 325 352 427 
Total, Pacific Coast_----- 67, 622 46, 321 8, 256 9, 337 3, 707 30, 915 24, 052 3, 456 2, 493 914 
Northern Rocky Mountain: 
Wdaho4..<.-.-sessess-cs-265-5 15, 192 9, 835 1,775 1,879 706 10, 731 6, 391 1,479 1, 375 488 
Montana)2:... 222. -2-sssese 15, 983 9, 186 4, 466 1,817 380 9, 732 5, 133 2, 887 1, 320 258 
South Dakota (West) ?------- 1, 310 708 483 46 15 957 569 284 34 12 
Wyoming 4... 22 cuessccekuoss 4, 182 1, 990 962 174 128 2, 699 1, 005 680 116 70 
MOtalecsasscsaneca- sass ses 36, 668 21, 720 7, 687 3, 917 1, 231 24, 120 13, 100 5, 232 2, 846 829 
Southern Rocky Mountain: 
Arizona 2 3, 689 3, 164 182 157 133 2, 347 1, 882 146 136 129 
Colorado 2 11, 583 4, 567 2, 884 564 1, 023 7, 710 2, 863 1, 142 408 752 
Nevada ? 128 110 3 7 rf 55 41 3 5 4 
New Mexico 2 5, 736 4, 655 402 319 227 2, 939 2, 164 252 167 224 
Wtalt4222 oe eee ase nee 3, 824 2, 337 969 263 48 2, 613 1, 568 686 125 27 
Potaliiocsss2c24,s2525-52- 24, 963 14, 834 4,441 1,311 1,440 15, 666 8, 519 2, 230 842 1, 138 
Total, Rocky Mountain__ 61, 631 36, 555 12, 129 6, 229 2, 671 39, 787 21, 620 7,462 3, 689 1, 967 
Total, all regions__-_----- 499, 697 215, 867 126, 693 131, 368 20, 721 91, 924 54, 374 18, 654 10, 525 3, 322 
Other public Forest industry Farm and miscellaneous private 
Section, region, and State 
Saw- | Pole- | Seed- | Non- Saw- | Pole- | Seed- | non- Saw- | Pole- | Seed- Non- 
Total | timber | timber | ling stock- | Total |timber|timber| ling | stock- | Total | timber | timber] ling stock- 
stands | stands |sapling| ed stands | stands | sapling} ed stands | stands | sapling ed 
areas areas areas 
New England: 
Connecticut - - ----.------- 155 27 103 20 5 3 2 1 0} 2,011 337 | 1,064 563 44 
Maines 2 2222 tcs22 22-2 ose 274 31 145 97 0| 8,255 | 3,684 | 2,892] 1,678 0| 8,327 | 2,407] 2,286 | 3,490 142 
Massachusetts- -- 399 34 218 143 4 259 140 83 36 0 2, 833 24 368 1, 189 34 
New Hampshire 127 44 59 AG. 5 793 268 397 93 33 | 3,531 1, 132 1, 780 485 132 
Rhode Island. .-....-2.-=-- 26 5 17 3 1 0 0 0 0 0 403 9 216 165 12 
Vermont... = -2226-55.<55- 179 63 75 38 0 678 365 218 94 0} 3,280} 1,241} 1,167 833 39 
Totals 22ss2o222sec2e2 1, 160 205 618 320 16 9, 988 4,460 | 3,592 1, 903 33 | 20,386} 5,369 7,883 | 6,727 405 
Middle Atlantic: 
Delaware... -22--ss-2=2=4- 9 1 7 1 0 29 21 5 3 0 351 187 116 41 6 
Maryland-_- 189 104 60 23 2 100 36 44 18 1 2, 591 1, 650 648 256 37 
New Jersey- 254 19 124 100 11 4 1 2 uf 0 2, 096 579 668 702 146 
New: Yorkin) os52se2se=o2 892 278 272 269 71 | 1,180 594 238 323 23 | 12,416 | 3,410 | 2,167 | 5,607 | 1,230 
Pennsylvania-_.__._-_-.--- 2,918 | 1,235 | 1,326 334 23 610 21 238 131 0 | 13,462 | 5,924} 4,307 | 2,926 303 
West Virginia__._-.-__---- 167 72 50 25 20 530 301 169 55 5 | 10,515 | 5,034 | 2,765 | 2,492 223 
Totals sees 4,429 | 1,709 | 1,839 752 127 | 2,454 | 1,195 697 531 29 | 41,433] 16,786 | 10,674 | 12,026 | 1,946 
Lake States: 
Michigan----------------- 4,018 892 | 2,031 980 112 | 2,256 | 1,000 693 553 9 | 10,102 | 2,373 | 4,107 | 3,210 411 
Minneésotasc-- 2222-26545: 7, 261 637 | 3,412] 2,207] 1,103 814 110 430 234 38 | 6,672 | 1,374 | 3,247 | 1,510 540 
North Dakota- ---...----- 124 19 48 46 10 0 0 0 0 0 281 4 109 103 24 
South Dakota (East) - 77 31 41 4 0 0 0 0 0 0 145 72 54 15 3 
Wisconsin........--.------ 3, 207 405 | 1,636 | 1,101 63 | 1,368 346 599 418 4| 8,643 | 2,262 | 3,594] 2,549 237 
"otal coos ee sges-3 14,688 | 1,886 | 7,171 | 4,340 | 1,290] 4,438 | 1,467] 1,722} 1,206 52 | 25,845 | 6,127 | 11,114 | 7,388 1, 216 
Central: 
WMlinoise225=2-5--s-2222--<5 52 26 11 10 3 16 16 0 0 0| 3,396 | 1,963 849 560 21 
Indiana_------------ 224 132 49 42 0 21 12 6 2 0| 3,457] 1,887 716 830 72 
LOW S222. 222-2 5c5-3 34 13 11 3 6 9 3 2 1 1| 2,386 925 763 263 434 
Kansas -----.----- 36 20 8 2 4 0 0 0 0 0} 1,150 660 221 132 136 
Kentucky. 289 173 53 55 6 227 148 38 41 0 | 10,777 4, 884 2,612 | 3, 215 
Missouri 264 60 98 57 49 279 78 80 103 16 | 12,734 3, 544 3, 398 3, 019 2, 772 
Nebraska 37 10 16 8 2 0 0 0 0 0 928 240 266 71 349 
Ohi0b eta eo eae 235 119 34 78 3 126 59 14 52 0| 5,930] 1,732 637 | 3,405 154 
Wotalo=- = S22 soe eee 1,175 557 282 258 76 681 318 143 201 18 | 40,761 | 15,788 | 9,465 | 11,499 4, 007 
Total, North...-.----- 21,453 | 4,360 9, 911 5, 672 1,510 | 17,563 7,431 6,155 | 3,842 133 |128,426 | 44,071 | 39,137 | 37, 641 7, 576 


See footnotes at end of table. 
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TABLE 3.—Area of commercial timberland in the United States, by ownership and stand-size class, section, region, and State, 


January 1, 1970 \—Continued 


[Thousand acres] 


Other public Forest industry Farm and miscellaneous private 
Section, region, and State any 
Saw- | Pole- | Seed- | Non- Saw- | Pole- | Seed- | Non- Saw- | Pole- | Seed- | Non- 
Total | timber | timber | ling stock- | Total | timber | timber] ling stock- | Total | timber | timber] ling | stock- 
stands | stands |sapling| ed stands | stands | sapling ed stands | stands | sapling ed 
areas areas areas 
South Atlantic: 
North Carolina -_--_____--- 687 413 122 138 13 | 2,785 | 1,323 548 869 43 | 15,684 |} 8,075 | 3,398 | 4,082 127 
South Carolina-----__---- 522 213 132 153 22 | 2,047 880 511 613 42) 9,290 | 3,446 | 2,674 | 2,836 333 
Wirginiass- 2 ei oes 28 469 199 199 69 0] 1,634 515 503 609 6 | 12,553 | 3,974 | 4,785 | 3,718 75 
Notalej2 3-2-2232 1, 678 826 455 360 36 | 6,467 | 2,719 | 1,563 | 2,092 92 | 37,527 | 15,496 | 10,858 | 10, 637 536 
East Gulf 
Mloridaees--2 2 == 1,110 406 203 243 257 | 5,216 | 1,538 | 1,312] 1,944 422 | 8,869 | 2,624] 2,330 | 2,097 1,817 
Georgias eer 600 253 100 210 36 | 4,700 | 1,585 862 | 2,073 178 | 18,995 | 6,023 | 3,476 | 8,996 499 
Motels see ance ees 1,710 659 303 454 293 | 9,916 | 3,123 | 2,174 4,017 600 | 27,865 | 8,647 | 5,806 | 11,093 2,317 
Central Gulf: 
Ala bam a@eeerss-- eee see eee 371 201 76 93 0| 3,818} 1,802 816 | 1,183 16 | 16,926 | 6,453 | 4,215 | 6,110 147 
Mississippi---------.------ 651 258 139 241 12} 2,505 839 506 | 1,154 4 | 12,616 | 2,931 | 2,976} 6,591 117 
Tennessee___----.--------- 686 297 271 117 0| 1,121 233 432 456 0 | 10,412 | 2,509 | 3,959 | 3,910 32 
Notalaees aac seze sole 1, 709 757 487 452 12] 7,444] 2,874] 1,755} 2,793 21 | 39,955 | 11,894 | 11,151 | 16,612 297 
West Gulf: 
745 | 1,322 19 | 11,317 | 2,626 | 3,032] 5,602 56 
292 669 22 | 11,301 | 6,655 | 1,557 | 2,930 157 
193 261 5 | 3,371 667 629 | 1,969 104 
320 647 17 | 8,599 | 3,889 | 1,804] 2,824 80 
1,551 | 2,901 64 | 34,589 | 13,893 | 7,024 | 13,327 398 
Total, South.-___-___- 6, 514 2,851 | 1,482] 1,826 354 | 35,325 | 15,697 | 7,044 | 11,805 778 |139, 938 | 49,877 | 34,840 | 51,670 3,549 
Pacific Northwest: 
Alaska: Coastal _-_---..-- 465 435 6 24 0 0 0 0 0 0 30 26 1 3 0 
Oregon: 
Western__-.----.-----.-- 2,922 | 1,779 234 690 219 | 3,624] 1,793 338 | 1,325 168 | 3,259 | 1,537 339 | 1,151 232 
Masterneess sao sss eee nese 594 407 129 32 26 | 1,582] 1,077 299 131 75 | 1,689 | 1,015 385 137 152 
Summary---__-------- 3,516 | 2,186 363 722 245 | 5,206} 2,870 637 | 1,456 243 | 4,948 | 2,552 724 | 1, 288 384 
Washington: 
\Wiestern=. ie ae noe neeate 1,802 | 1,130 302 340 30 | 3,598 | 2,049 540 942 67 | 2,270 | 1,297 478 448 47 
IH astern eee eee nen ae 2,292 | 1,568 345 267 112 750 495 126 101 28 , 964 628 358 315 
Summary.-------------- 4,094 | 2,698 647 607 142 | 4,348 | 2,544 666 | 1,043 95 | 4,535 | 2,261 | 1,106 806 362 
MNotaliasenvasne nao eee 8,075 | 5,319 | 1,016 | 1,353 387 | 9,554 | 5,414 | 1,303] 2,499 338 | 9,513 | 4,839 | 1,831 | 2,097 746 
Pacific Southwest: 
California 476 339 9 62 66 | 2,665 | 2,132 27 318 188 | 5,343 | 3,905 405 462 571 
await ens eee esse 495 147 96 24 228 0 0 0 0 0 585 173 113 28 269 
Totalesice vere heece ss 971 486 105 86 204 | 2,665 | 2,132 27 318 188 | 5,928 | 4,078 518 490 840 
Total, Pacific Coast--| 9,046 | 5,805 | 1,121 | 1,439 681 | 12,219 | 7,546 | 1,330] 2,817 526 | 15,441 | 8,917 | 2,349 | 2,587 1, 586 
Northern Rocky Mountain: 
Tdaho ee es 1,440 | 1,152 114 136 36 946 813 21 89 22 | 2,074] 1,477 160 278 158 
Montana 2 ---22---_--2--_-- 1,685 | 1,090 408 152 34 | 1,055 824 181 38 12] 3,510 | 2,138 989 305 76 
South Dakota (West)?___-_ 71 39 30 1 0 17 6 9 0 0 263 92 158 9 3 
Wyoming? 628 409 144 30 44 54 38 13 1 0 800 537 223 26 13 
Motaleeee 2 sco ake ae 3,825 | 2,691 697 320 115 | 2,073 | 1,681 226 130 35 | 6,648 | 4,246] 1,531 619 250 
Southern Rocky Mountain: 
PATIZONA oben 1,175 | 1,146 21 3 3 0 0 0 0 0 166 135 14 17 0 
Colorado 2____-__-.....-.--- 754 428 298 20 7 14 4 10 0 0] 3,103 | 1,271} 1,432 135 264 
Nevada 2s 4 4 0 0 0 8 tf 0 0 0 60 56 0 1 2 
New Mexico 2___-_-______- 870 828 18 19 3 137 119 8 9 0] 1,790] 1,543 123 123 0 
SIR NUE aaa ee oes 550 377 102 60 9 0 0 0 0 0 660 391 180 77 11 
Motali <-2a2 ere 3,355 | 2,786 441 105 24 160 130 18 10 0| 5,781 | 3,398 | 1,750 355 277 
Total, Rocky Moun- 
tain ea 7,181 | 5,478 | 1,139 424 139 | 2,233 | 1,812 245 140 35 | 12,429 | 7,644 |] 3, 281 975 528 
Total, all regions______ 44,196 | 18,494 | 13,653 | 9,362 | 2,685 | 67,341 | 32,486 | 14,775 | 18,605 | 1,473 |296, 235 |110,511 | 79,609 | 92,874 | 13, 239 


1 Data may not add to totals because of truncating. Zeros indicate no data 


or negligible amounts. 


2 Estimates of area subclasses do not include 5.0 million acres of National 


for allowable cut because of such factors as unstable soils, small size of iso- 


lated patches and stringers, or special use constraints. Volume and growth 


Forest lands in the Rocky Mountain States that are not included in the base 


data are also excluded for these areas. 
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TABLE 4.—Area of commercial timberland in the United States, by ownership and stand-volume class, section, region, and State 
January 1, 1970} 


[Thousand acres] 


2 


Total, All Ownerships National Forest 
Section, region, and State ve a 
Total Less than | 1,500t0 5,000 | More than Total Less than /| 1,500 to 5,000 | More than 
1,500 bd. ft. bd. ft. 5,000 bd. ft. 1,500 bd. ft. bd. ft. 5,000 bd. ft. 
New England: 
Connecticut. =-=--222-2222+2 22-2252 2, 169 1, 802 319 47 0 0 0 0 
Maine 2 ososcs enw can eweenewes 16, 894 7, 580 7, 454 1, 859 37 5 24 7 
Massachusetts.......------2.--= 3, 491 3, 076 1 43 0 0 0 0 
New Hampshire 5, 020 3, 233 1, 429 358 568 366 161 40 
Rhode Islands .2222-22<ssesc- 429 415 14 0 0 0 0 0 
Wermont222235 e225. 2 ce ocecees tececee 4, 364 2, 464 1,651 249 226 96 112 17 
Motalsss sss cous suet osee sees Sees 32, 367 18, 571 11, 239 2,556 832 468 298 65 
Middle Atlantic: 
DMelawaress-<- 2222-5 s sees Se ee 390 179 107 102 0 0 0 0 
Maryland--- 2, 882 1, 404 1, 024 453 0 0 0 0 
New Jersey-- 2, 354 1, 754 438 161 0 0 0 0 
New York 14, 489 8, 885 4, 964 639 0 0 0 0 
Pennsylvania_- 17,478 11, 328 5, 061 1, 089 488 257 192 37 
West Virginia. 12, 092 5, 316 4, 843 1, 933 879 290 413 175 
Notaluss: sates 2sdeees se s2ibieskese 49, 685 28, 867 16, 439 4, 378 1, 367 547 605 213 
Lake States: 
Michigans: 2222 2- S20 osetia sence 18, 800 11, 586 5, 065 2, 148 2, 422 1, 460 673 288 
Minnesota------ 16, 875 14, 512 1, 535 826 2,127 1, 829 193 104 
North Dakota 4 1 37 28 0 0 0 
South Dakota (East) 223 148 64 10 0 0 0 0 
Wisconsin...=-=2 2225222 2sslsece2-5 14, 536 12, 522 1, 162 852 1,317 1, 135 105 77 
Potal: 2222225 52 sessS2ssehessacase: 50, 840 39, 110 7, 864 3, 865 5, 867 4,424 972 470 
3, 680 1,810 1, 420 448 214 105 82 26 
3, 840 1, 658 1, 405 775 136 46 74 14 
2, 430 1, 488 598 343 0 0 0 0 
1, 187 755 368 62 0 0 0 0 
11, 826 5, 728 4,730 1, 368 531 6 330 103 
14, 600 12, 141 2,349 109 1,321 1, 014 306 0 
1, 1 317 53 57 55 2 0 
6, 422 3,125 2, 355 942 129 51 40 38 
45, 008 27, 359 13, 545 4, 103 2,390 1, 369 837 183 
Total, North. 222 2.2ses2cseses2 205 177,901 113, 909 49, 088 14, 903 10, 458 6, 810 2,714 933 
South Atlantic: 
North @aroling--- 2. <2 ---222--- 225-56 20, 192 9, 872 6,912 3, 407 1, 035 266 527 241 
South Carolina_---.----.--------------- 12, 410 6, 046 3, 864 2, 498 550 71 208 271 
15, 859 7,818 5, 834 2, 205 1, 202 499 562 141 
48, 463 23, 738 16, 612 8,112 2,789 836 1, 298 654 
16, 231 10, 135 4, 224 1, 871 1, 035 554 333 147 
25, 102 15, 891 6, 370 2, 840 806 216 346 244 
41, 334 26, 026 10, 595 4, 712 1, 842 771 679 391 
21, 742 12, 225 6, 897 2,619 625 176 309 140 
Mississippi ---- 16, 891 8,417 6, 151 2, 323 1,118 288 378 452 
TenNesseels os. 2-2-5 - a Pas ease sas 12, 819 6, 953 4, 555 1,310 599 153 285 161 
51, 453 27, 595 17, 603 6, 254 2, 344 618 972 753 
18, 206 8, 760 6, 577 2, 868 2, 378 815 1,195 367 
15, 342 6, 329 5, 769 3, 243 551 136 208 206 
4, 817 3, 901 755 160 233 144 75 14 
12, 924 6, 320 4, 329 2, 274 625 55 182 387 
Oval 2s secc os oe ee ee a ee eee 51, 290 25, 311 17, 432 8, 546 3, 788 1, 151 1, 661 974 
Total Sonth 2222222252 =e es aoe = 192, 542 102, 672 62, 243 27, 625 10, 764 3, 377 4,612 2, 773 
Pacific Northwest: 
Milaska: Coastall.2i22222- 222222552255. 5, 639 482 216 4,941 5, 144 446 198 4, 500 
Oregon ' ; 
Wester: 22.-2. 220.284.3252. ee 14, 635 3, 398 1, 865 9, 372 4, 830 610 316 3, 904 
Master ste. ay ental elena e eee 11, 038 2, 148 2, 749 6, 141 7,173 1, 241 1, 480 4,452 
Summiary.-2-2252-20252 2222 =. 32-22 25, 673 5, 546 4, 614 15, 513 12, 003 1, 851 1, 796 8, 356 
Washington: ; 
Western 2225. 222022.522-220. See 9,991 2, 351 1, 155 6, 485 2, 321 424 120 . 1,777 
ASTOR eee eee ee he ese nae 8,410 1, 553 2, 279 4, 578 3, 103 467 625 2,011 
Summary... 2.2222 see eee 18, 401 3, 904 3, 434 11, 063 5, 424 891 745 3, 788 
Bota leat) een cee 49, 713 | 9, 932 8, 264 31, 517 22, 571 3, 188 2, 739 16, 644 


See footnotes at end of table. 
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Total, All Ownerships National Forest 
Section, region, and State 
Total Less than | 1,500t0 5,000 | More than Total Less than 1,500 to 5,000 | More than 
1,500 bd. ft. bd. ft. 5,000 bd. ft. 1,500 bd. ft. bd. ft. 5,000 bd. ft. 
Pacific Southwest: 
Californiat se aeee nee ae eae 16, 828 1, 602 2,111 13, 115 8, 344 583 470 7, 291 
awa lieaw a eee Po CR 1, 081 757 107 216 0 0 
17, 909 2, 359 2, 218 13, 331 8, 344 583 470 7, 291 
67, 622 12, 291 10, 482 44, 848 30, 915 3, 771 3, 209 23, 935 
15, 192 2, 592 2, 462 9, 141 10, 731 1, 631 1, 652 6, 452 
| 15, 983 3, 750 4, 767 7, 332 9, 732 2,410 2,410 4,778 
| 1, 310 544 651 58 957 330 512 58 
4, 182 934 1, 431 889 2, 699 451 465 855 
Rotaliteree steer ened Uae 36, 668 7, 821 9, 313 17, 422 24, 120 4, 823 5, 040 12, 144 
Southern Rocky Mountain: 
Arizona 2 3, 689 467 1, 133 2, 035 2, 347 409 831 1, 054 
Colorado 2 11, 583 3, 897 1, 537 3, 605 7,710 1, 864 1, 076 2, 225 
Nevada 2 128 14 25 88 55 tf 12 34 
New Mexico 2__ 5, 736 1, 042 3, 262 1, 300 2, 939 644 1, 202 960 
An Cae Se ener ee Ura Ure ee eared 3, 824 1, 053 957 1, 608 2, 613 611 726 1, 069 
HINO EE so cae ae Gay nal ces 24, 963 6,475 6, 915 8, 637 15, 666 3, 538 3, 849 5, 344 
Total, Rocky Mountain.__________ 61,631 | 14, 296 16, 228 26, 059 39, 787 8, 361 8, 889 17, 488 
Total, all regions........._________ 499, 697 243, 170 138, 042 113, 437 91, 924 22, 321° 19, 425 45, 130 
Other public Forest industry Farm and miscellaneous private 
Section, region, and State 
Less 1,500 to More Less 1,500 to More Less 1,500 to More 
Total than 5,000 than Total than 5,000 than Total than 5,000 than 
1,500 bd. ft 5) 1,500 bd. ft. 5,000 1,500 bd. ft. 5,000 
bd. ft. bd. ft. bd. ft. bd. ft bd. ft. bd. ft. 
New England: 
Connecticut er oSEeOsEeeese 155 128 24 3 3 1 0 2,011 1, 673 293 44 
Maine Sealer ms otis 274 165 97 11 8, 255 2,779 4,375 1,100 8, 327 4, 631 2, 956 740 
Massachusetts. aoe Beee 399 365 30 4 259 119 125 15 2, 833 2, 592 216 24 
New Hampshire___ sise 127 82 36 9 793 510 225 56 3, 531 2, 273 1, 005 251 
Rhode Island__-____ ae 26 21 5 0 0 0 0 403 394 9 0 
WORN ee ae 179 110 59 8 678 300 327 50 3, 280 1, 956 1,151 172 
hotalSeeecssess see ee 1, 160 871 252 35 9, 988 3, 710 5, 055 1, 222 20, 386 13, 520 5, 632 1, 232 
Middle Atlantic: 
Delaware-----___._____ 9 7 1 1 29 8 11 10 351 164 95 91 
Maryland__--________ 189 109 53 26 100 82 9 2, 591 1, 212 962 417 
New Jersey 254 235 14 5 4 3 0 2, 096 1, 516 423 156 
New York. saeien= === = 892 611 343, 36 1, 180 525 606 48 12, 416 7, 848 4,014 553 
Pennsylvania 2, 918 1, 943 799 176 610 426 150 34} 13, 462 8,701 3, 919 841 
WiestiVirginige sans ei emirs 167 82 62 23 530 198 234 98 10, 515 4, 745 4, 134 1, 636 
4,429 2, 888 1, 272 268 2, 454 1, 242 1,011 200 41, 433 24, 188 13, 548 3, 696 
4,018 2, 539 1, 048 430 2, 256 1, 232 696 327 10, 102 6, 354 2, 646 1,101 
7, 261 , 244 660 355 814 700 74 39 6, 672 5, 738 607 327 
124 104 11 8 0 0 0 281 236 25 19 
77 50 23 3 0 0 0 145 98 40 6 
3, 207 2, 763 256 188 1, 368 1, 178 109 80 8, 643 7,445 691 506 
14, 688 11, 701 2, 000 986 4, 438 3,111 879 448 25, 845 19, 873 4, 011 1, 961 
52 25 20 6 16 8 2 3, 396 1, 670 1, 310 414 
224 94 84 44 21 8 4 3, 457 1, 508 1, 237 711 
34 21 8 4 9 5 1 2, 386 1, 461 587 337 
36 23 11 2 0 0 0 1, 150 732 357 60 
289 106 140 42 227 73 118 36 10, 777 5, 450 4,140 1, 186 
264 220 42 2 279 232 44 2 12, 734 10, 675 1, 954 104 
37 36 1 0 0 0 0 928 560 314 53 
235 72 64 98 126 34 55 37 5, 930 2, 967 2,194 768 
1,175 600 373 200 681 362 235 83 40, 761 25, 027 12, 098 3, 635 
Total, North____________ 21, 453 16, 062 3, 900 1,491 17, 563 8, 427 7, 182 1,953 | 128, 426 82, 610 35, 291 10, 525 
South Atlantic: 
North Carolina____________- 687 392 183 111 2, 785 1, 511 769 504 15, 684 7, 701 5, 432 2, 550 
South Carolina 522 262 151 108 2, 047 927 573 546 9, 290 4, 786 2, 931 1, 572 
Wir ginl aeteo anise evo na OP 469 164 212 92 1, 634 812 518 303 12, 553 6, 343 4, 540 1, 669 
otales cent 1, 678 819 547 311 6, 467 3, 251 1, 861 1, 354 37, 527 18, 831 12, 904 5, 792 


See footnotes at end of table. 
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TaBLE 4.—Area of commercial timberland in the United States, by ownership and stand-volume class, section, region, and State, 
January 1, 1970 \—Continued 


(Thousand acres} 


Section, region, and State 


Other public 


Forest industry 


Farm and miscellaneous private 


Less 1,500 to More Less 1,500 to More Less 1,500 to More 
Total than 5,000 than Total than 5,000 than Total than 5,000 than 
1,500 bd. ft. 5,000 1,500 bd. ft. 5,000 1,500 bd. ft. 5,000 
bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. bd. ft. 
East Gulf 
Plorida=co<2osceeeeenceeee 1,110 706 286 117 5, 216 3, 158 1, 374 683 8, 869 5, 715 2, 230 923 
Georgiass: 23> eee 2-2 ee 600 337 162 101 4, 700 2, 825 1, 256 618 18, 995 12, 512 4, 605 1, 877 
Notalincssssel ese ere 1,710 1, 043 448 218 9, 916 5, 984 2, 630 1, 301 27, 865 18, 227 6, 836 2, 801 
Central Gulf: 
Mlabama so seeases shea eae 371 178 130 61 3, 818 1,815 1, 255 747 16, 926 10, 055 5, 201 1, 669 
Mississippi_ 651 206 299 145 2, 505 1, 055 916 533 12, 616 6, 866 4, 556 1, 193 
Mennésse@2..cascaccecane oe 686 272 265 148 1,121 617 380 123 10, 412 5, 910 3, 624 877 
otal sce 232 se s2222 22 1, 709 658 695 355 7, 444 3, 487 2, 553 1, 403 39, 955 22, 832 13, 382 3, 741 
West Gulf 
eA ansas eos Sere ere 560 234 193 132 3, 950 959 1, 657 1, 334 11,317 6, 751 3, 531 1, 034 
Louisiana.__-..-.----_- 308 133 127 48 3, 180 893 1, 091 1,195 11, 301 5, 166 4, 341 1, 793 
Oklshoma. 225222 5-276 343 295 32 15 868 427 350 90 3, 371 3, 032 297 40 
Wexassec2shec sess Sadesscss 203 85 86 31 3, 496 834 1, 484 1,177 8, 599 5, 345 2,576 677 
FROG Al 2 Sao aen sot 1, 415 748 439 228 11, 496 3, 115 4, 583 3, 798 34, 589 20, 296 10, 747 3, 545 
Total, South: -=...2-<-- 6, 514 3, 269 25131 1,113 35, 325 15, 838 11, 629 7,857 | 139, 938 80, 186 43, 870 15, 880 
Pacific Northwest: 
Alaska: Coastal. _---------- 465 33 17 415 0 0 0 0 30 3 1 26 
Oregon 
WestelDse2=22.-24--ss5-22" 2, 922 756 431 1, 735 3, 624 1, 065 586 1,973 3, 259 967 532 1, 760 
asters. caween sa sseoeeoce 594 73 126 395 1, 582 252 539 791 1, 689 582 604 503 
Summary. 2222-2. 2222c222 3, 516 829 557 2, 130 5, 206 1,317 1,125 2, 764 4,948 1,549 1, 136 2, 263 
Washington: 
Wester) 2 22222. -cses2ses< 1, 802 401 195 1, 206 3, 598 971 496 2,131 2, 270 555 344 1,371 
Wasterni- 2-222 .ecsecessee2 2, 292 246 597 1, 449 750 93 233 424 2, 265 TAT 824 694 
Summary. ..<2-..--s22242: 4, 094 647 792 2, 655 4, 348 1, 064 729 2, 555 4, 535 1, 302 1, 168 2, 065 
Notalesccouesteassses558 8, 075 1, 509 1, 366 5, 200 9, 554 2, 381 1, 854 5, 319 9, 513 2, 854 2, 305 4, 354 
476 41 73 362 2, 665 291 494 1, 880 5, 343 687 1, 074 3, 582 
495 347 49 99 0 0 0 585 410 58 117 
971 388 122 461 2, 665 291 494 1, 880 5, 928 1, 097 1, 132 3, 699 
Total, Pacific Coast- --- 9, 046 1, 897 1, 488 5, 661 12, 219 2, 672 2, 348 7,199 15, 441 3, 951 3, 437 8, 053 
Northern Rocky Mountain: 
TO aNO 2h oe ee ie ee 1, 440 249 269 920 946 113 124 708 2, 074 598 416 1, 060 
Montana 25:22 o22 ccc nosese 1, 685 365 669 651 1, 055 92 296 666 3,510 881 1, 392 1, 235 
South Dakota (West) ?--_--- 71 32 39 0 17 10 6 0 2 171 92 0 
Wyoming 2. ...2.52- 2-2-2. 628 215 407 5 54 15 31 if 800 252 527 20 
Motels sssssseoseos— =e 3, 825 862 1, 385 1,577 2, 073 232 457 1, 383 6, 648 1, 903 2, 429 2, 316 
Southern Rocky Mountain: 
Arizona 2 1,175 11 182 981 0 0 0 0 166 46 119 0 
Colorado 2 754 296 96 361 14 8 2 3 3, 103 1, 728 361 1, 013 
Nevada 2 4 0 0 3 8 1 1 5 60 10 45 
New Mexico 2 870 133 509 226 137 17 113 5 1, 790 246 1, 436 107 
Uitehtsc ais seeeseeseeessce 550 172 83 294 0 0 0 0 660 269 148 243 
Totals 22 ee fen ace 3, 355 613 872 1, 868 160 2% 117 14 5, 781 2, 295 2, 075 1, 409 
Total, Rocky Mountain_ 7,181 1,476 2, 258 3, 446 2, 233 259 575 1, 398 12, 429 4,198 4, 504 3, 726 
Total, all regions._____-- 44,196 22, 705 9, 778 11, 712 67, 341 27,197 21, 735 18,408 | 296,235 | 170,947 87, 103 38, 185 


1 Data may not add to totals because of truncating. Zeros indicate no data 


or negligible amounts. 


2 See footnote 2, table 3. 
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TaBLE 5.—Area of commercial timberland in the United States, by ownership and site class, section, region, and State, January 1, 


1970} 


[Thousand acres] 


Section, region, and State 


New England: 
Connecticut - -- ee 


Middle Atlantic: 
Delawaresee—- === ee a 
Maryland__-__----- 

New Jersey_-.----- 
New York=*2-----. 
Pennsylvania 
West Virginia 


Michiganeaeesss = eee 


Missouri 


Total, North... -------.- 


Total, all ownerships 


National Forest 


South Atlantic: 
North Carolina___-..-__-__- 
South Carolina___..-__-_-_- 
Witla ith. oe eset sees 


Arkansas 


Total, South..-___------ 


Pacific Northwest: 
Alaska: Coastal._._.._-_-_-- 


Washington: 
Westerns se ee nan 
HAastern aaa eaea en nnn 


See footnotes at end of table. 


Total |165cu. ft. |120 to 165] 85 to 120] 50 to 85 |Less than| Total /165cu. ft. | 120 to 165] 85 to 120 | 50 to 85 |Less than 
or more cu. ft. cu. ft. cu. ft. | 50 cu. ft. or more cu. ft. cu. ft. cu. ft. |.50 cu. ft. 
2, 169 0 412 409 776 571 0 0 0 0 0 0 
16, 894 0 2, 386 5, 165 5, 854 3, 487 37 0 4 7 13 ll 
3,491 0 664 659 1, 250 917 0 0 0 0 0 0 
5, 020 0 949 948 1,799 1,324 568 0 41 97 226 203 
429 0 81 81 153 113 0 0 0 0 0 0 
4, 364 0 825 824 1, 564 1,151 226 0 16 38 90 81 
32, 367 0 5, 317 8, 087 11, 398 7, 564 832 0 62 142 330 296 
390 0 16 188 157 28 0 0 0 0 0 0 
2, 882 0 119 1,391 1, 164 207 0 0 0 0 0 0 
2, 354 0 96 1,145 943 169 0 0 0 0 0 0 
14, 489 0 892 1, 864 5, 632 6, 099 0 0 0 0 0 0 
17, 478 0 723 8, 439 7, 060 1, 256 488 0 35 115 306 30 
12, 092 0 500 5, 838 4, 885 869 879 0 65 207 551 54 
49, 865 0 2, 347 18, 866 19, 842 8, 628 1, 367 0 100 322 858 85 
18, 800 34 216 1, 453 6, 962 10, 133 2, 422 0} 0 1 2, 128 292 
16, 875 0 4 906 7, 670 8, 294 2,127 0 0 16 1, 564 545 
406 0 0 0 81 3 0 0 0 0 0 0 
223 0 0 0 26 196 0 i) 0 0 0 0 
14, 536 15 168 1, 489 5, 189 7, 674 1,317 1 17 206 733 358 
50, 840 50 389 3, 848 19, 929 26, 622 5, 867 1 17 224 4, 426 1,197 
3, 680 0 400 924 1,729 626 214 0 0 ll 194 9 
3, 840 9 22 149 2, 395 1, 262 136 0 0 0 115 20 
2, 430 4 14 102 1, 494 814 0 0 0 0 0 0 
1, 187 0 0 0 542 644 0 0 0 0 0 0 
11, 826 0 489 5, 710 4,777 850 531 0 43 64 414 8 
14, 600 0 116 584 4,175 9, 723 1, 321 0 0 0 444 876 
1, 023 0 0 0 81 941 57 0 0 0 0 57 
6, 422 0 609 1, 075 2, 652 2, 086 129 0 0 5 105 18 
45, 008 14 1, 652 8, 544 17, 848 16, 947 2, 390 0 43 "33 1, 275 989 
177, 901 64 9, 706 39, 347 69, 019 59, 763 10, 458 1 224 773 6, 890 2, 568 
20, 192 349 802 4, 214 9, 923 4, 902 1, 035 17 40 144 502 329 
12, 410 23 274 2,145 7,429 2, 538 550 0 25 123 340 61 
15, 859 125 290 1,705 8, 961 4,776 1, 202 0 7 38 608 549 
48, 463 498 1, 366 8, 066 26, 314 12, 217 2, 789 17 73 306 1, 450 940 
16, 231 3 143 2, 429 9, 486 4, 168 1, 035 0 3 131 550 349 
25, 102 711 1, 631 9, 382 11, 584 1, 792 806 16 38 252 452 46 
41, 334 715 1,775 11, 812 21, 070 5, 961 1, 842 16 42 383 1, 003 396 
21, 742 0 2, 867 7, O11 9, 859 2, 003 625 0 53 179 315 76 
16, 891 544 1, 466 5, 815 7,877 1, 187 1, 118 55 154 523 365 20 
12, 819 165 379 2, 465 6, 497 3, 312 599 0 5 104 334 155 
51, 453 709 4, 713 15, 293 24, 234 6, 503 2, 344 55 213 808 1, 015 251 
18, 206 214 909 3, 650 8, 303 5, 129 2, 378 0 2 111 1, 299 964 
15, 342 506 1, 435 8, 602 3, 019 1, 778 551 16 67 249 163 55 
4,817 17 0 319 1, 330 3, 150 233 0 0 14 82 137 
12, 924 59 557 5, 709 5, 353 1, 243 625 5 57 342 214 5 
51, 290 798 2, 902 18, 280 18, 007 11, 301 3, 788 21 127 718 1, 758 1, 161 
192, 542 2, 721 10, 757 53, 452 89, 626 35, 984 10, 764 112 456 2, 217 5, 228 2, 750 
5, 639 144 1, 608 2, 609 1,161 117 5, 144 131 1, 535 2, 440 945 93 
14, 635 3, 334 4, 810 2, 964 2, 920 607 4, 830 656 1, 363 1,172 1, 413 226 
11, 038 134 433 2, 255 6, 304 1, 912 7,173 57 211 1, 672 4,105 1, 128 
25, 673 3, 468 5, 243 5, 219 9, 224 2,519 12, 003 713 1, 574 2, 844 5, 518 1, 354 
9, 991 2,905 3, 316 1, 859 1, 751 160 2,321 390 596 517 721 97 
8, 410 249 602 1,710 4,792 1,057 3, 103 112 296 686 1, 513 496 
18, 401 3, 154 3, 918 3, 569 6, 543 1, 217 5, 424 502 892 1, 2038 2, 234 593 
49, 713 6, 766 10, 769 11, 397 16, 928 3, 853 22, 571 1, 346 4, 001 6, 487 8, 697 2, 040 
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TABLE 5.—Area of commercial timberland in the United States, by ownership and site class, section, region, and State, January 1, 
1970 \—Continued 


[Thousand acres] 


Total, all ownerships National Forest 
Section, region, and State 
Total |165 cu. ft./120 to 165) 85 to 120 | 50to 85 |Less than| Total | 165cu.ft.|120to165| 85 to 120} 50 to 85 |Less than 
or more cu. ft. cu. ft. eu.it;. |50:cu. ft. or more cu. ft. ecusit: cu. ft. | 50 cu. ft. 
Pacific Southwest: 
California ss -22522.-.c22ccs5 16, 828 1, 789 3, 223 4,175 5, 976 1, 665 8, 344 459 889 2, 214 3, 821 961 
ELA Wall oes Pome noe soe te 1, 081 1, O81 0 0 0 0 0 0 0 0 0 0 
OUGl sc, ace aancuccaseee 17, 909 2, 870 3, 223 4,175 5, 976 1, 665 8, 344 459 889 2, 214 3, 821 961 
Total, Pacific Coast_.__- 67, 622 9, 636 13, 992 15, 572 22, 904 5, 518 30, 915 1, 895 4, 890 8, 701 12, 518 3, 0OL 
Northern Rocky Mountain: 
Idaho ? 15, 192 854 2, 027 2, 958 3, 939 4,417 10, 731 781 1, 450 1, 703 2,118 3, 683 
Montana 2 15, 983 224 1, 496 3, 962 4, 801 5, 365 9, 732 197 1, 435 3, 632 2,773 1, 559 
South Dakota (West) 2_- 1,310 9 0 0 40 1, 213 957 0 0 0 35 865 
Wyoming 2 4, 182 0 0 77 468 2,710 2, 699 0 0 33 267 1, 470 
PLOUalsoee anon See ae 36, 668 1, 078 3, 523 6, 998 9, 249 13, 707 24, 120 978 2, 885 5, 369 5, 194 7,579 
Southern Rocky Mountain 
AYIZONG 2% ooo 2s nace nome ncas 3, 689 0 9 165 1, 226 2, 235 2, 347 0 9 61 634 1, 589 
Colorado 2?__......-.-.---.-- 11, 583 30 40 404 1, 365 7, 199 7,710 30 33 331 1, 144 3, 626 
Nevada 2 23 coo. ccscccecc ef 128 0 2 12 28 83 55 0 0 1 6 46 
New Mexico ?_______--_----- 5, 736 0 50 133 1, 663 3, 757 2, 939 0 0 70 846 1, 890 
Wita hte e227 eee eee 3, 824 9 1 75 362 3, 170 2,613 9 1 9 258 2,129 
Totaltzcse<o.So2 secu es 24, 963 39 104 790 4, 646 16, 446 15, 666 39 44 474 2, 890 9, 282 
Total, Rocky Mountain. 61, 631 1,118 3, 627 7, 789 13, 895 30, 153 39, 787 1,018 2, 930 5, 844 8, 085 16, 861 
Total, all regions____.__| 499, 697 13, 540 38, 083 116, 161 195, 445 131, 419 91, 924 2, 937 8, 500 17, 535 32, 721 25, 181 
Other public ~- Forest industry Farm and miscellaneous private 
Section, region, and 165 120 | 85 to| 50 to | Less 165 120 85 50 to} Less 165 120 85 Less 
State cu. to 120 | 85 than cu. | to 165 | to 120 85 than cu. | to 165 |to 120 | 50to | than 
Total | ft.or| 165 | cu. cu. | 50cu.| Total] ft.or | cu. cu. cu. | 50cu.| Total |ft.or} cu. cu. 85ecu. | 50 
more] cu. ft. it: ft. more ft. ft. ft; ft. more| ft. ft. ft. ot 
ft f 
New England: 
Connecticut -__-______ 155 0 11 26 62 56 0 1 2, O11 0 401 382 713 514 
Maines =2 222252222 274 0 38 48 104 81 | 8, 255 0 | 1,186 | 2,852 | 2,839 | 1,426 8, 327 0 | 1,206 | 2, 257 2, 896 | 1, 967 
Massachusetts__..___- 399 0 29 68 159 143 9 0 48 53 86 72 2, 833 0 587 538 1, 005 702 
New Hampshire_____ 127 0 9 21 50 45 793 0 147 161 262 222 | 3,531 0 751 667 1, 259 852 
Rhode Island_______- 26 0 2 4 10 10 0 0 0 0 0 0 403 0 79 77 143 103 
Wermont.<-. 22.22.22 179 0 12 30 71 64 678 0 126 138 223 190 3, 280 0 669 616 1,178 815 
Motalecaseen ese 1, 160 0 102 198 458 400 | 9,988 0 | 1,458 | 3, 206 | 3,412 | 1,911 | 20,386 0 | 3,693 | 4,539 7,197 | 4,955 
Middle Atlantic: 
Delaware__.___.____- 9 0 0 2, 6 1 29 0 3 12 8 5 351 0 12 173 143 22 
Maryland_________-_- 189 0 14 44 119 phil 100 0 11 44 28 17 2, 591 0 94 | 1,302 1, 017 178 
New Jersey___._._--- 254 0 19 60 160 15 4 0 1 2 1 0 2, 096 0 (ones 782 154 
New York.._._-..._- 892 0 164 103 309 314 | 1,180 0 113 115 439 511 | 12, 416 0 615 | 1, 644 4, 883 | 5, 272 
Pennsylvania________ 2, 918 0 216 686 | 1, 836 180 610 0 68 268 170 104 | 13, 462 0 403 | 7,369 4, 747 941 
West Virginia________ 167 0 12 39 106 10 530 0 59 232 148 91 | 10,515 0 363 | 5, 359 4, 079 713 
Totals <o2222.20-- 4, 429 0} 425 935 | 2, 536 532 | 2, 454 0 255 675 795 729 | 41, 433 0 | 1,566 |16,933 | 15,652 | 7, 281 
Lake States: 
Michigan a ae 4,018 3 79 280 | 1,006 | 2,648 | 2, 256 0 18 120 411 | 1,705 | 10,102 31 118 | 1,050 | 3,415 | 5,486 
Minnesota _________- 7, 261 0 2] 332] 3,004 | 3,921 814 0 0 38 379 395 | 6,672 0 1 517 | 2,721 | 3, 482 
North Dakota_______ 124 0 0 0 24 99 0 0 0 0 0 0 281 0 0 0 56 225 
South Dakota (East)_ 77 0 0 0 3 73 0 0 0 0 0 0 145 0 0 0 22 122 
Wisconsin___________- 3, 207 1 39 | 304 | 1,208 | 1,653 | 1,368 0 28 134 491 713 | 8,643 ll 83 844 | 2,756 | 4,947 | 
Potaleecito.- 2222 14, 688 5 121 917 | 5, 248 | 8,396 | 4, 438 0 47 294 | 1,282 | 2,814 | 25, 845 42 202 | 2,412 8,972 |14, 214 } 
Central: 
MMinoiss=s2-42 2252226 52 0 o| 13 26 13 16 0 0 0 16 0} 3,396 0} 400} 9899} 1,492 604 
Indiana 2222222 228 224 0 1 3 137 82 21 0 0 0 7 13 | 3,457 9 20 145 | 2,185 | 1,146 
TOWaseet s- 9-2 3 a 34 0 0 iL 21 ll 9 0 0 0 5 3 2, 386 4 14 100 1, 467 799 
ansas® see. = see 36 0 0 0 18 18 0 0 0 0 0 0] 1,150 0 0 0 524 626 
Kentucky..._.__-.__- 289 0; 18} 119 113 38 227 0 25 99 63 39 | 10,777 0] 402} 5,426] 4,185 764 
Missouritss2ee. 25232 264 0 0 0 239 25 279 0 2 12 58 205 | 12, 734 0 114 570 | 3,432 | 8,617 
Nebraska--___-_------ 37 0 ) 0 0 37 0 0 0 0 0 928 0 0 81 
ORIOERE 27 San Se 235 0 44 51 65 74 126 0 6 22 53 44] 5,930 0 557 995 | 2,428 | 1,948 
Rotale aeeveeeee es 1,175 0} 64} 188] 620] 301 681 0 34 136 | 204} 305 | 40,761 14 | 1,509 | 8,187 | 15, 747 /15, 351 
Total, North~ ___|21, 453 5 714 |2, 239 | 8,863 | 9,630 |17, 563 0 | 1,795 | 4,311 | 5, 694 | 5, 760 |128, 426 57 | 6,972 | 32,022) 47,570 |41, 803 


See footnotes at end of table. 


APPENDIX I. FOREST STATISTICS, 1970 239 


TABLE 5.—Area of commercial timberland in the United States, by ownership and site class, section, region, and State, January 1, 
1970 1—Continued 


[Thousand acres] 


Other public Forest industry Farm and miscellaneous private 
Section, region, and 165 120 | 85 to| 50to | Less 165 120 85 50 to| Less 165 120 85 Less 
State cu. to 120 | 85 than cu. | to 165 | to 120 85 than cu. | to 165 | to 120} 50 to. | than 
Total | ft.or| 165 | cu. cu. | 50cu.| Total | ft. or | cu. cu. cu. | 50cu.| Total | ft.or| cu. cu. 85 cu 50 
more| cu. ft. ft. ft. more ft. ft. ft. ft. more| ft. ft. ft. cu. 
ft. ft. 
South Atlantic: 
North Carolina______ 687 9 20 98 285 274 | 2,785 35 81 652 | 1,275 741 | 15, 684 287 659 | 3,319 7,860 | 3,557 
South Carolina______ 522 0 4 53 29: 166 | 2,047 vl 49 500 | 1, 161 328 9, 290 15 195 | 1,468 5,629 | 1,981 
Wireinia sae aeneene 469 1 10 76 276 103 | 1, 634 3 19 212 | 1,006 393 | 12, 553 120 253 | 1,378 7,070 | 3,730 
MNotaleaaeen ea 1, 678 10 35 227 860 544 | 6,467 46 150 | 1,365 | 3,443 | 1,462 | 37,527 423 | 1,108 | 6,166 | 20,559 | 9,270 
East Gulf 
loridaset= =a eee. 1,110 0 2 119 527 461 | 5,216 0 33 | 1,037 | 3, 294 851 8, 869 104 | 1,141 5,114 | 2, 505 
Georzial eas 600 17 40 224 240 76 | 4,700 179 410 | 1,953 | 1,810 345 | 18, 995 497 | 1,140 | 6,952 9,080 | 1,323 
ANAS ee 1,710 17 43 343 767 538 | 9,916 179 444 | 2,991 | 5,104 | 1,197 | 27, 865 501 | 1,245 | 8,094 | 14,195 | 3,829 
Central Gulf: 
Alabama ees 371 0 28 105 193 44 | 3,818 0 713 | 1,212 | 1,505 386 | 16, 926 OW 2,071 || 5514 7, 844 | 1,496 
Mississippi___________ 651 60 63 243 254 29 | 2,505 110 297 912 | 1,039 145 | 12, 616 317 950 | 4,136 6, 218 993 
Tennesseesass Seas 686 16 50 160 335 123 | 1,121 40 11 151 626 291 | 10,412 107 312 | 2,049 5, 201 | 2,741 
Totals 1, 709 77 142 | 508 783 197 | 7,444 151 | 1,022 | 2,275 | 3,171 824 | 39,955 424 | 3,335 |11, 700 | 19, 264 | 5,230 
West Gulf i 
Arkansas ose eee 560 6 76 112 227 137 | 3,950 67 420 | 1,469 | 1, 733 260 | 11,317 141 410 | 1,956 5, 043 | 3, 766 
Asouisianas san sees 308 25 11 157 44 68 | 3,180 107 532 | 1, 624 668 248 | 11,301 357 823 | 6,570 2,142 | 1,406 
Oklahoma seas 343 4 0 40 73 225 868 0 0 68 386 413 3, 371 12 0 195 788 | 2,374 
AN ohh eee 203 0 8 80 105 9 | 3,496 42 307 | 2,004 | 1,060 82 8, 599 11 184 | 3,282 | 3,973 | 1,147 
Total. 1,415 36 97 390 451 439 |11, 496 216 | 1,260 | 5,166 | 3,849 | 1,004 | 34,589 522 | 1,418 |12,005 | 11,947 | 8, 695 
Total, South____- 6, 514 143 317 |1,470 | 2,863 | 1,720 |35, 325 593 | 2,876 |11, 798 |15, 568 | 4,488 |139,938 |1,872 | 7,106 |37,966 | 65,967 27, 025 
Pacific Northwest: 
Alaska: Coastal_ -___ 465 12 65 155 210 23 0 0 0 0 0 0 30 1 8 14 6 1 
195 
460 
655 
5 
256 
261 
917 
Pacific Southwest: 
(California aes 476 31 75 91 243, 36 | 2, 665 680 706 681 572 26 5, 343 619 | 1,553 | 1,189 1, 340 642 
ELS Wall See na 495 495 0 0 0 0 0 0 0 0 0 0 585 585 0 0 0 0 
Totaleeaea= ae 971 526 75 91 243 36 | 2, 665 680 706 681 572 26 5, 928 |1, 204 | 1,5&3 | 1,189 1, 340 642 
Total, Pacific 
Cossia ae 9, 046 |1, 862 |2, 273 |1, 569 2, 856 486 |12,219 | 3,489 | 3,173 | 2,345 | 2, 740 472 | 15,441 |2,479 | 3,656 | 2,957 4,790 | 1,559 
Northern Rocky 
Mountain: 
idaho? saa ee 1, 440 6 177 455 541 259 946 30 179 243 396 97 2, 074 36 220 556 883 378 
Montanay2 Sassen 1, 685 6 15 81 522 | 1,059 | 1, 055 8 18 122 473 433 3, 510 11 26 126 1,031 | 2,313 
South Dakota 
West) 2eenee eer 71 0 0 0 1 70 17 0 0 0 0 17 263 0 0 0 3 260 
VOI pez eee eae 628 0 0 30 136 460 54 0 0 0 3 49 800 0 0 12 60 728 
‘Rotales= 20 eae 3, 825 13 192 568 | 1,201 | 1,849 | 2,073 38 197 366 874 597 6, 648 47 247 694 1,978 | 3,680 
Southern Rocky 
Mountain: 
Arizona 2 511 562 0 0 0 0 0 0 166 0 0 2 80 
Colorado 2 53 684 14 0 0 0 0 13 3, 103 0 4 57 166 | 2,874 
Nevada 2 1 2 8 0 0 0 2 4 60 0 2 9 18 30 
New Mexico 2 198 660 137 0 3 2 43 87 1, 790 0 41 54 575 | 1,119 
tate pele ees 57 456 0 0 0 0 0 0 660 0 0 29 46 5 
Total 822 | 2,365 160 0 3 3 46 106 5, 781 0 47 154 886 | 4,692 
Total, Rocky 
Mountain______ 7,181 13 201 726 | 2,024 | 4,215 | 2,233 38 200 370 920 703 | 12,429 47 294 848 2,865 | 8,373 
Total all regions_|44, 196 |2, 024 |3, 506 6,005 |16, 607 |16, 052 |67,341 | 4,121 | 8,046 |18, 825 |24, 923 11, 424 |296, 235 |4,456 |18, 030 |73, 794 |121,192 |78, 761 


‘ Data may not add to totals because of truncating. Zeros indicate no data * See footnote 2, table 3. 
or negligible amounts. 
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TaBLe 6.—Net volume of softwood growing stock on commercial timberland in the United States, by ownership and section, 
region, and State, as of December 31, 1952 and 1962, and January 1, 1970} 


(Million cubic feet] 
Total, all ownerships National Forest Other public Forest industry Farm and miscellaneous 
private 
Section, region, and State cm 
1970 1962 1952 1970 1962 1952 1970 1962 1952 1970. 1962 1952 1970 1962 1952 
New England: 
Connecticut--_....-------- 228 202 158 0 0 0 23 20 16 6 204 181 141 
Maine: 22.2 2.os2.sce5 = 14, 763 | 12,562 | 10,092 20 18 14 244 135 112 8,383 | 5,221 4,193 | 6,115 7, 186 5, 772 
Massachusetts 769 732 631 0 0 0 95 90 78 63 60 5 611 581 501 
New Hampshire_._------| 2,901 2, 534 2, 207 332 290 252 80 70 61 487 426 371 2, 000 1, 747 1,521 
Rhode Island- --~.------- 19 18 15 0 0 0 1 1 1 0 0 18 17 13 
iViermont==-2--22-22222se= 1,507 | 1,379 | 1,250 42 38 34 45 41 37 221 203 184 | 1,197} 1,095 993 
Dotaliy.ceo-oo-5 sense 20,190 | 17,428 | 14, 354 395 346 302 490 360 306 | 9,157 5, 911 4,800 | 10,147 | 10,810 8, 944 
Middle Atlantic: 
Delaware-22.2s2-sesesca-5 229 229 236 0 0 0 4 4 5 15 16 14 209 208 217 
Mervyland: 5 c<-c.cstecnace 53L 639 716 0 0 0 20 25 28 47 56 63 462 557 624 
New Jersey __ _-_--------- 385 319 249 0 0 0 39 32 25 0 0 0 344 
New. Y 0rk..2225- cose cc 3,291 | 3,036] 2,748 0 0 0 412 380 344 329 298 | 2,521 | 2,326 2, 106 
Pennyslvania___._________ 1,600 1,485 1, 229 49 44 38 191 172 147 63 57 49 1, 294 1,161 994 
West Virginia___..___.____- 657 583 492 158 140 118 37 33 27 25 22 19 436 387 327 
Total. ss 225-2 5-5-2522 6, 694 6, 243 5, 673 207 184 156 706 648 578 509 483 444 | 5,270} 4,927 4, 493 
Lake States: 
Michigan___._......-..-._- 4, 313 3, 508 2, 369 695 553 270 1, 015 801 533 764 661 563 1, 837 1,491 1, 002 
Minnesote 2 22-2-s=-<5- 3,896 | 3,607} 2,849 977 905 780} 1,861} 1,723} 1,285 306 283 232 749 694 551 
North Dakota--....-....-. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
South Dakota (East)_____- 18 15 13 0 0 0 17 13 il 0 0 0 1 2 2 
Wisconsin... .........2cs2 2,662 | 2,067 1, 550 379 293 136 625 486 485 470 366 110 1,188 922 818 
Wotal ...2..c222-cdnsecs 10, 891 9,199 | 6,782 2, 052 1, 752 1, 187 3,519 3, 024 2, 316 1, 541 1,311 905 | 3,777 3,110 2, 374 
Central: 
Dlinoiss.-22 ss.scesescusses 19 16 16 13 11: 5 0 0 0 at 1 0 4 3 10 
Indiana___ 70 49 27 10 5 3 16 14 14 0 0 0 42 29 9 
Towa.__.-- 3 4 3 0 0 0 0 0 0 0 0 0 3 4 3 
Kansas___._- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Kentucky-- 621 554 492 175 156 139 78 70 62 12 ll 10 354 316 280 
Missouri-_- - - 384 316 259 199 163 132 7 tf 5 10 9 7 167 137 115 
Nebraska__- 114 98 72 28 25 19 5 4 3 0 0 0 80 69 50 
(0) 01 (Rear es iy ee Open 123 108 94 8 7 6 ll 10 8 4 4 3 98 87 75 
0 9 5 Ue 1,338 | 1,148 967 436 368 304 120 107 94 29 26 21 751 646 546 
Total, North- -_._---_ 39,114 | 34,020 | 27,777 3, 091 2, 652 1,951 4,838 | 4,141 3,295 | 11,237 7, 732 6,172 } 19,946 | 19, 494 16, 357 
South Atlantic: Ea 
North Carolina___________ 8, 509 7, 938 7,421 317 295 274 301 281 219 1,181 1, 102 1, 262 6,708 | 6,258 5, 665 
South Carolina__________- 6,369 | 5,324 | 4,800 649 567 581 326 238 112} 1,304 | 1,017 700 | 4,088} 3,502 3, 406 
Wield 2 22 ncn ceances 4,215 | 4,343 4, 439 171 188 193 183 181 185 710 659 673 | 3,149 3, 314 3, 387 
Otalo sec =s.. aeseesse 19, 093 | 17,606 | 16, 661 1,138 1, 051 1, 049 812 701 517 3,196 | 2,778 2,635 | 13,946 | 13,075 12, 459 
East Gulf: | 
Mloridas -2 222025 22 ee 6,904 | 5,870 5, 108 754 616 521 510 379 295 2, 219 1, 860 1,602 |; 3,419 | 3,013 2, 689 | 
Georgia somes ete ee 11, 839 | 10, 215 8, 924 395 341 297 724 625 545 2, 240 1, 9382 1, 688 8,479 7,316 6, 391 
Motel =s2- oases 18,743 | 16,086 | 14,032 1,150 957 818 1, 234 1, 004 841 4, 459 3, 793 3, 291 | 11,898 | 10,330 9, O81 
Central Gulf: 
Alabam@....--.+.-..<...2- 147 98 2, 555 2,124 1,634 | 6,055 5, 0382 3, 864 
Mississippi-_ 221 341 1, 373 1, 450 1,419 | 4,368 2,498 1,334 
MN@NNGSSEC2=ca == aus oe 29 101 101 170 96. 73 | 1,170 987 826 
c's: 1 ee eee ee, 18, 220 | 14,411 | 10,776 1,778 1, 750 1,076 748 470 541 4, 100 3, 671 3,132 | 11,593 8,519 6, 025 
West Gulf: 
WAVKanSAS. i 252-- 2252-20 6, 539 5, 810 4, 640 1, 227 1, 148 885 90 54 40 2,685 | 3,275 2, 383 2, 535 1, 332 1, 330 
Houisianae: 2522-22 eee 2 7, 595 6, 118 4, 253 575 472 267 103 110 82 2,420 | 3,003 2,145 4, 496 2, 532 1, 758 
Oklahoma---------------- 850 692 539 102 117 73 26 2 2 501 456 359 220 116 104 
PROXGS22 sees oe 7,361 6, 061 4, 211 948 1,156 679 125 85 49 | 3,250 2, 662 1, 901 3, 037 2, 156 1, 582 
Total 2 sc2cs eceee eee 22,346 | 18,682 | 13, 645 2, 853 2, 895 1, 905 345 252 175 8, 856 9, 396 6,788 | 10, 290 6, 138 4,775 
Total, South......-.-- 78,404 | 66,786 | 55,115 6, 921 6, 654 4, 851 3,140 2, 428 2,075 | 20,613 | 19,639 | 15,848 | 47,729 | 38,063 | 32,340 


See footnote at end of table. 
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APPENDIX I. FOREST STATISTICS, 1970 


region, and State, as of December 31, 1952 and 196 
(Million cubic feet] 


erland in the United States, b 
2, and January 1, 1970— 
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y ownership and section, 
Continued 


Total, all ownerships National Forest Other public Forest industry Farm and miscellaneous 
private 
Section, region, and State 
1970 1962 1952 1970 1962 1952 1970 1962 1952 1970 1962 1952 1970 1962 1952 
Pacific Northwest: 
Alaska: Coastal___________ 34, 468 | 35,485 | 35,493 | 31,616 | 32,548 | 32,531 2,671 | 2,749 | 2,773 0 0 0 181 187 188 
Oregon: ba 

WESC ee a ie 56, 823 | 60,155 | 64,302 | 29,674 | 30,728 | 30,047 | 11, 295 11,652 | 12, 283 | 10,304 | 12,695 | 16,386 5,550 | 5, 080 5, 586 

Basterna=2222) Sees 24, 238 | 23,989 | 23, 278 | 17,677 | 17,373 | 15,441 | 1,590 1,692 | 2,989 | 2,257] 2,589] 2,674] 2714 2, 385 2,174 

STM IN ary see ere an 81, 061 | 84,144 | 87,580 | 47,351 | 48,101 | 45,488 | 12,885 13, 344 | 15, 272 | 12,561 | 15, 234 | 19,060 8, 264 | 7,465 7, 760 
Washington: 

Western tae eens 42, 336 | 44,255 | 45,602 | 15,804 | 16,976 | 17,537 8,315 | 8,135 | 7,802 | 13,463 | 14,704 | 16,339 4,754 | 4,440 3, 924 

RBastern__.._.__._..-_-__- 17,621 | 17,312 | 16,392 | 8,234 | 8,385 | 7,967 4,876 | 4,953) 4,803 | 1,371 | 1,203] 1,301 3,140 | 2,771 2, 321 

Summarys s sas 59, 957 | 61,567 | 61,994 | 24,038 | 25,361 | 25,504 | 13,191 13, 088 | 12,605 | 14,834 | 15,907 | 17,640 7,894 | 7,211 6, 245 

Motel es Me seep ee 175, 486 |181, 196 |185, 067 |103, 005 |106,010 |103, 523 28,747 | 29,181 | 30,650 | 27,395 | 31,141 | 36,700 16,339 | 14,863 | 14, 193 
Pacific Southwest: [ 
Californias ee 51, 152 | 53,950 | 58,006 | 28,955 | 29,976 | 29,590 1,280 | 1,435 | 1,892] 8,688] 9,639 11, 268 | 12,229 | 12,900 | 15, 256 
a walisemoetast a oue ote te 4 3 3 0 0 0 2 2 2 0 0 0 1 1 
Total teew ie eee es 51,156 | 53,953 | 58,009 | 28,955 | 29,976 | 29,590 1,282 | 1,437 | 1,894 8,688 | 9,639 | 11, 268 12, 280 | 12,901 | 15, 257 
Total, Pacific Coast_-_|226, 643 |235, 150 |243, 077 131, 960 |135, 986 |133, 113 | 30,029 | 30,619 | 32,545 36, 083 | 40,780 | 47,968 | 28,569 | 27, 764 29, 450 
Northern Rocky Mountain: 

Nn) oe Sr oe ea 29, 257 | 29,578 | 27,736 | 19,185 | 20,212 | 18,893 | 3, 267 3,091 | 2,991 | 2,912} 2,682] 2,497 3,892 | 3,592 3, 353 
Montana a enaer yaar 28, 376 | 29,044 | 26,290 | 18,775 | 19,612 | 17,443 | 2543 2,493 | 2,334 | 2,097 | 2,116] 2,027] 4/960 4, 822 4, 484 
South Dakota (West) _____ 1, 001 925 825 753 711 648 55 47 39 11 10 8 180 155 128 
Wyoming sae ei 4,471 | 5,543 | 5,260 | 3,077 | 4,233 | 4,074 576 541 490 60 57 51 757 711 643 

Totalie sa. ste Ss. 3 63, 106 | 65,091 | 60,111 | 41,791 | 44,768 | 41,060 6,442 | 6,174] 5,856 |} 5,082] 4,866 | 4,585 9,790 | 9,281 8, 609 

4,600 | 3,028) 3,077} 2,888 | 1,449 | 1,502 1, 596 0 0 0 105 109 116 

10,925 | 7,222] 8,823] 8, 204 712 670 618 21 20 18 | 2,403 | 2,260 2, 083 

237 244 234 74 86 79 9 8 8 15 15 14 138 134 132 

New! Mexicos 5 2210525155 5,735 | 5,739 | 5,518 | 2,810 | 2,836 | 2,577 1,346 | 1,337] 1,352 112 112 113 | 1,464] 1,454 1,470 

Wiis 2 aa Sees 3,689 | 3,726 | 3,656 | 2,935 | 2,937 2, 784 411 431 476 0 0 0 342 358 395 

Motel Sesto see eke 24,605 | 26,173 | 24,931 | 16,071 | 17,759 | 16,534 3,929 | 3,949 | 4,051 149 147 146 | 4,455 | 4,316 4, 198 
Total, Rocky 

Mountain_____________ 87, 711 | 91, 264 | 85,043 | 57,862 | 62,528 | 57,595 10, 372 | 10,124 | 9,907 | 5,231 | 5,013 | 4,732 14, 245 | 13,598 | 12, 808 

Total, all regions______ 431, 873 |427, 221 |411, 012 |199, 835 |207, 821 197,511 | 48,380 | 47,314 | 47,824 | 73,166 | 73, 165 74,720 |110,491 | 98,920 | 90, 957 


! Data may not add to totals because of truncating. Zeros indicate no data or negligible amounts. 


242 


THE OUTLOOK FOR TIMBER IN THE UNITED STATES 


TaBLeE 7.—Net volume of hardwood growing stock on commercial timberland in the United States, by ownership and section, 
region, and State, as of December 31, 1952 and 1962, and January 1, 1970} 


[Million cubic feet] 


Total, all ownerships National Forest Other public Forest industry Farm and miscellaneous 
; : private 
Section, region, and State 
1970 1962 1952 1970 1962 1952 1970 1962 1952 1970 1962 1952 1970 1962 1952 
New England: : 
Connecticut... 2322222622 1, 670 1, 596 1, 146 0 0 0 176 168 121 2 2 i 1,491 1, 425 1, 023 
MAInGve cons vets as ceeuasds 6, 490 6, 047 5, 378 45 21 18 86 59 50 3, 284 2, 489 2, 215 3, 073 3,477 3, 094 
Massachusetts__-----------| 1,946 1, 734 1, 240 0 0 0 258 229 164 150 133 95 1, 538 1, 371 980 
New Hampshire- --------- 2, 245 2,021 1, 756 617 556 483 48 43 37 307 276 240 1, 271 1, 144 994 
Rhodeisland--. 2222-2222 246 205 146 0 0 0 18 15 10 0 0 0 228 190 135 
Vermont; jsose4222s5Ses a5 2, 420 2,318 2, 227 163 157 151 118 113 109 418 400 385 1, 720 1, 646 1, 582 
Totals2-2sos2 522255252 15,019 | 13,923 | 11, 894 826 735 653 706 630 494 4,162 | 3,303 2, 938 9, 324 9, 254 7,809 
Middle Atlantic: 
Delawares-2. 2: 22.2552: 428 318 219 0 0 0 8 6 4 29 23 13 390 288 202 
Moaryland).- 2 2scn2encees= 2, 543 2, 304 2, 053 0 0 0 176 159 141 65 59 52 2, 301 2, 085 1, 858 
New Jersey. -------------- 1,343 | 1,139 916 0 0 0 68 58 46 2 2 1) 1427251) 15079 867 
INGW) LY OF k2e2 22 ee ee 9, 226 8, 604 7,775 0 0 0 613 572 517 855 797 720 7, 757 a5 6, 537 
Pennsylvania---_---------- 18, 670 | 15,602 | 11,716 707 591 444 3, 604 3, 012 2, 262 816 681 512 | 13,542 | 11,316 8, 498 
West Virginia........-22.-- 13, 11, 080 8, 621 1, 380 1, 139 886 524 432 336 781 645 502 | 10,741 8, 863 6, 896 
Total c222s222=-22ce 45, 639 | 39,049 | 31, 302 2, 088 1, 730 1, 330 4,996 | 4,241 3, 308 2, 550 2, 209 1,803 | 36,004 | 30, 868 24, 860 
Lake States: 
Michigan..._.-...--------- 12, 245 | 10,387 7, 609 1, 189 948 578 2,492 2,072 1, 418 1, 604 1, 410 1,174 6, 959 5, 957 4, 438 
Minnesotaj24-=. == 2242-522. 7, 830 6, 194 4, 399 1,021 808 570 3, 012 2, 382 1, 652 373 295 213 3, 423 2, 708 1, 963 
North: Dakota...-:-22-s-- 76 265 257 0 0 0 85 82 79 0 0 0 191 182 178 
South Dakota (East)------ 83 71 73 0 0 0 15 12 12 0 0 0 67 58 60 
Wisconsin. 2. -22222-. 25222 8, 748 7, 729 6, 411 762 672 564 1, 654 1, 460 1,192 841 742 423 5, 490 4, 854 4, 231 
18, 751 2, 973 2, 428 1, 713 7, 259 6, 011 4, 355 2, 818 2, 447 1,811 | 16,131 | 13,761 10, 872 
2, 386 108 109 69 43 44 35 6 6 15 2,149 2, 168 2, 266 
2, 876 150 116 50 241 222 185 20 21 20 3, 124 2, 959 2,619 
1, 356 1 1 1 24 19 18 6 5 5] 1,771 | 1,545] 1,331 
476 0 0 0 22 19 16 0 0 0 511 458 460 
5, 859 425 366 314 245 211 181 231 199 171 7, 023 6, 057 5, 192 
3, 836 700 564 406 114 86 75 118 89 78 | 5,177 | 4,162 | 3,277 
284 0 0 0 9 8 6 0 0 0 382 352 277 
3, 152 93 85 72 243 222 186 113 103 86 | 3,658 3, 348 2, 807 
20, 228 1,479 1, 242 912 943 834 705 497 426 377 | 23,798 | 21,052 18, 233 
Total, INOrih. 22522262 116, 563 |101,177 | 82,177 7, 368 6, 137 4,608 | 13,906 | 11,717 8, 863 | 10,028 8, 386 6, 929 | 85, 260 | 74, 936 61, 775 
South Atlantic: 
North Caroling....<=22-... 11,171 | 10,391 9, 547 960 893 730 253 235 153 1, 154 1, 073 1, 363 8, 803 8, 188 7, 299 
South Carolina____-_--_-- 6, 330 5, 652 5, 411 275 236 195 193 151 75 1, 313 1, 062 650 | 4,547 4, 202 4, 489 
iVirgimige sees eens 10, 955 | 10,171 9, 010 939 817 724 361 213 189 884 821 727 8, 769 8, 318 7, 369 
Totaligs sa42 222252 = 522 28, 456 | 26,215 | 23, 968 2,175 1, 947 1, 649 808 601 418 3, 352 2, 957 2,742 | 22,120 | 20, 709 19, 158 
East Gulf 
Wilorida 23 <..2225222225- 3,984 | 3,706 | 3,517 171 129 102 128 100 75 1, 302 1,120 1, 053 2, 382 2, 357 2, 
Georgia=: 2-2 =e ee 7, 855 7, 624 7, 467 560 544 533 228 220 216 1, 075 1, 043 1, 022 5, 991 5, 815 5, 695 
WVotal. csesc- c2eec-5555 11, 839 | 11,331 | 10, 984 731 673 636 356 320 292 2, 378 2, 164 2, 075 8, 373 8,173 7, 980 
Central Gulf: 
‘Alabama... 224--23.-s2255- 6, 777 6, 774 6, 476 190 190 146 123 123 82 1,071 1,071 887 5, 392 5, 390 5, 360 
Mississippi... =. <s-s--s=sc< 6, 689 6, 281 6, 370 342 394 143 335 187 199 943 970 648 5, 067 4, 728 5, 380 
Temnnessee___-------------- 8, 596 7, 819 7, 023 475 387 275 526 402 377 733 563 436 6, 860 6, 465 5, 932 
Total. 2ecseass eee 22, 062 | 20,875 | 19, 871 1, 007 972 566 986 714 659 2, 748 2, 604 1,972 | 17,319 | 16, 584 16, 673 
West Gulf: 
AV RansoS72 coo ece.22.sseus 8, 826 9,256 | 9,468 1,076 997 656 444 562 359 1,910 2,197 1, 366 5, 395 5, 498 7, 085 
Louisiana_---------------- 6, 006 6, 395 6, 756 107 113 89 138 109 114 1,497 1, 186 1, 183 4, 563 4, 986 5, 369 
Oklahoma... 22-2... 2-2 798 827 839 20 55 42 70 30 30 135 130 128 571 610 637 
MP CX AS: 63.422. s otecaeesecses 3,121 3, 353 3, 680 106 145 115 53 23 18 851 1, 001 969 2,109 2, 183 2,576 
Ota) 22222 o seas eeee 18, 753 | 19,832 | 20, 745 1,311 1,310 903 706 726 523 4,095 4,516 3, 647 | 12,639 | 13,279 15, 669 
Total, South_________- 81,112 | 78,255 | 75, 569 5, 226 4, 903 3, 755 2, 857 2, 363 1,894 | 12,574 | 12,243 | 10,437 | 60,453 | 58, 745 59, 481 


See footnotes at end of table. 
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TABLE 7.—WNet volume of hardwood growing stock on commercial timberland in the United States, by ownership and section, 
region, and State, as of December 31, 1952 and 1962, and January 1, 1970 '—Continued 


[Million cubic feet] 


Total, all ownerships National Forest Other public Forest industry Farm and miscellaneous 
private 
Section, region, and State ene 


1970 1962 1952 1970 | 1962 1952 1970 1962 1952 1970 1962 1952 1970 1962 1952 


Pacific Northwest: 
Alaska: Coastal__--------- 298 300 298 274 275 273 23 23 23 0 0 0 1 1 1 
Oregon: 
Wiesterniees =e see anes 5,994 | 5,119 | 4,192 925 859 714 | 1,098 829 627 | 1,410] 1,210 939 | 2,561 | 2,221 1,912 
Wastereesseeses esse ee es 38 35 31 11 10 9 2 2 3 1 1 1 24 22 18 
Summ ary2-ses--—- ee 6,032 | 5,154 | 4, 223 936 869 723 | 1,100 831 630 | 1,411} 1,211 940 | 2,585 | 2,243 1, 930 
Washington: 
Western 4,987 | 3,944] 2,716 128 113 90 932 697 453 | 1,854 | 1,453 950 | 2,073 | 1,681 1, 223 
Eastern 171 157 143 33 33 31 58 57 54 17 ll 10 63 56 48 
SUMM arya eee eee 5,158 | 4,101 | 2,859 161 146 121 990 754 507 | 1,871 | 1,464 960 | 2,136 | 1,737 1, 271 
Lotaless eee ee 11,488 | 9,555 | 7,380 | 1,371 | 1,290} 1,117 | 2,113 | 1,608] 1,160 | 3,282] 2,675 1,900 | 4,722) 3,981 3, 202 
Pacific Southwest: 
California ae 3,099 | 2,975 | 2,828] 1,255 | 1,286 | 1,276 205 190 218 576 449 336 | 1,063 | 1,050 998 
a Walls ee 234 219 219 0 0 0 111 98 98 0 0 0 123 120 120 
Motales = tise alee 3,333 | 3,194 | 3,047 | 1,255 | 1,286] 1,276 316 288 316 576 449 336 | 1,186 | 1,170 1,118 
Total, Pacific Coast___| 14,822 | 12,749 | 10,427 | 2,626 | 2,576 | 2,393 2,429] 1,897 | 1,476] 3,858 | 3,124 | 2,236 | 5,909| 5,152 4, 321 
Northern Rocky Mountain: 
dahon eee 239 224 199 84 85 76 48 45 41 27 24 21 78 68 59 
Montana teense sesee eae 273 265 244 33 32 27 61 59 55 6 6 5 172 166 155 
South Dakota (West) 2__-- 6 4 3 0 0 0 1 0 0 0 0 0 4 3 
Wry.omnin g.25eeeees Seer eee 201 207 187 51 67 61 57 53 48 3 3 2 89 83 74 
Totals 2223 ee 721 701 634 168 185 165 169 159 145 37 34 30 346 322 292 
Southern Rocky Mountain: 
Arizona 2 226 206 173 139 126 102 47 44 39 0 0 0 39 36 32 
1,907 | 2,030] 1,786 | 1,132] 1,315 | 1,147 149 138 123 0 0 0 624 576 515 
12 14 12 12 14 12 0 0 0 0 0 0 0 0 0 
600 544 456 242 222 177 31 2B het. «24 17 15 13 310 278 240 
1, 038 989 896 604 592 545 145 132 117 0 0 0 288 264 233 
Total ee aeeree ae 3,785 | 3,784 | 3,325 | 2,130 | 2,269] 1,985 374 344 305 17 15 13%] -1/:262)) "1,155 1,021 
Total, Rocky Moun- 
Cainer eae eee 4,507 | 4,486 | 3,960 | 2,299 | 2,455 | 2,150 544 503 450 54 49 44} 1,608 | 1,478 1,314 
Total, all regions______ 217,005 |196, 669 |172, 134 | 17,520 | 16,072 | 12,908 | 19,736 | 16,481 | 12,686 | 26,516 | 23,803 | 19,647 |153, 231 |140,313 | 126, 892 
1 Data may not add to totals because of truncating. Zeros indicate no data 2 See footnote 2, table 3. 


or negligible amounts. 
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TaBLeE 8.—WNet volume of softwood sawtimber on commercial timberland in the United States, by ownership and section, region, 
and State, as of December 31, 1952 and 1962, and January 1, 1970} 


(Million board feet, International 14-inch log rule] 


- Total, all ownerships National Forest Other public Forest industry Farm and 
Section, region, miscellaneous private 
and State 
1970 1962 1952 1970 1962 1952 1970 1962 1952 1970 1962 1952 1970 1962 1952 
New England: 
Connecticut - - -_- 345 304 263 0 0 0 30 27 23 0 6 315 276 239 
Maine_._______-__ 23, 455 20, 144 17, 233 40 38 36 279 234 228 | 12,614 | 8,474 | 7,236 | 10,521 | 11,396 | 9,731 
Massachusetts _-__- 1,324 1, 309 1, 299 0 0 0 129 127 126 112 110 10' 1, 083 1, 070 1, 062 
New Hampshire- 6, 861 5, 977 5, 381 749 653 588 194 169 152} 1,166 | 1,015 914 | 4,751 | 4,138 | 3,725 
Rhode Island-_-_-_- 25 27 29 0 0 0 1 2 2 0 0 0 23 25 26 
Vermont-________- 2, 800 2, 775 3, 270 76 75 89 107 107 126 402 398 470 | 2,213 | 2,192] 2,584 
Totalss.2=-23 34, 813 30, 536 27,475 866 767 713 743 667 659 | 14,295 | 10,000 | 8,731 | 18,906 | 19,100 | 17,370 
Middle Atlantic: 
Delaware--____-- 459 491 539 0 0 0 5 6 6 34 40 36 419 444 495 
Maryland________ 1, 281 1, 504 1,472 0 0 0 49 57 56 106 124 122 1,125 1, 321 1, 293 
New Jersey------ 748 588 4 0 0 0 67 52 36 1 1 0 679 533 368 
New York-______- 7, 273 6, 769 6, 310 0 0 0 617 574 535 800 745 694 | 5,855 | 5,449 | 5,079 
Pennsylvania____ 3, 433 3, 223 2, 988 133 125 116 512 481 446 133 125 116 | 2,654 | 2,491] 2,309 
West Virginia____ 1, 835 1, 646 1, 394 508 455 386 133 119 101 66 59 50 | 1,127] 1,010 855 
Totals 222 = 15, 032 14, 221 13, 109 641 581 502 | 1,886 | 1,292] 1,183 | 1,143] 1,096 | 1,021 | 11,861 | 11,250 | 10,402 
Lake States: q 
Michigan ____-____ 11, 025 8, 792 5,929 | 1,225 1,174 428 | 2,672 | 2,001 | 1,334] 2,511 | 2,154 | 1,836 | 4,617 | 3,461 | 2,329 
Minnesota ---_-_- 8, 041 6, 559 4,968 | 1,511 1, 233 1,006 | 4,004 | 3,266 | 2,330 651 531 480 | 1,874] 1,528] 1,151 
North Dakota__- 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
South Dakota 
46 0 0 52 42 9 4 
6, 963 5, 563 4,495 828 662 346 | 1,496} 1,196} 1,609 | 1,503) 1,201 301 | 3,135 | 2,503 | 2,238 
26, 088 20, 960 15,434 | 3, 565 3, 069 1,781 | 8,225] 6,505] 5,312 | 4,665 | 3,887 | 2,617 | 9,632 | 7,497 | 5,722 
24 28 31 5 5 1 0 0 0 7 7 3 12 14 27 
183 141 78 10 9 1 53 47 47 0 0 0 119 83 28 
10 7 6 0 0 0 0 0 0 0 0 0 10 6 5 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1, 968 1, 765 1, 607 502 450 410 20 18 16 58 52 47 | 1,387 | 1,244] 1,182 
1, 071 813 613 591 500 311 20 15 11 28 21 17 432 277 274 
489 388 260 111 79 64 24 18 13 0 0 0 353 290 181 
377 342 326 23 21 20 36 32 31 19 17 17 297 269 257 
4,126 3,485 2,921 | 1,244 1, 066 808 154 133 120 114 99 84 | 2,613 |} 2,185] 1,907 
Total, North_| 80, 061 69, 202 58,939 | 6,318 5, 484 3,806 | 10,510 | 8,599 | 7,276 | 20,219 | 15,083 | 12,454 | 43,013 | 40, 034 | 35, 402 
South Atlantic: j ; 


North Carolina__} 28, 611 25, 878 23,715 | 1,085 981 877 986 892 699 | 4,459 | 4,014 | 4,031 | 22,100 | 19,989 | 18, 106 
20, 381 16, 811 15,449 | 2,399 2, 023 1,455 | 1,036 724 479 | 3,985 | 3,124] 2,782 | 12,960 | 10,939 | 10,731 
11, 884 11, 691 11, 616 621 687 683 525 566 562 | 2,186 | 2,022} 2,009 | 8,551 | 8,415] 8,361 


60, 877 54, 380 50,780 | 4,106 3, 692 3,015 | 2,548 | 2,182] 1,741 | 10,611 | 9,161 | 8,823 | 43,612 | 39,343 | 37,199 


19, 966 16, 789 14,707 | 2,154 1,670 1447 | 1,694] 1,223 936 | 6,280 | 5,288 | 4,610 | 9,836 | 8,607 | 7,712 
33, 868 29, 873 26,839 | 1,404 1, 239 1,114 2,636 | 2,324 | 2,087 | 6,414 | 5,658 | 5,083 | 23,412 | 20,651 | 18, 553 


53, 834 46, 662 41,546 | 3,559 2, 909 2,56. | 4,330 | 3,547 | 3,024 | 12,694 | 10,946 | 9,693 | 33, 249 | 29, 259 | 26, 266 


34, 874 28, 306 21,273 | 1,912 1, 552 1,101 630 511 301 | 10,360 | 8,409 | 6,275 | 21,970 | 17,832 | 13, 596 
28, 079 20, 008 13, 832 | 5,133 5, 030 2,899 | 1,474 760 | 1,180} 5,959 | 5,254 |} 6,413 | 15,511 | 8,964 | 3,340 
4, 699 3, 996 3,412 863 929 814 621 285 309 446 275 257 | 2,767 | 2,505 | 2,030 


67, 652 52, 310 38,517 | 7,910 7, 511 4,814 | 2,726 | 1,557 | 1,790 | 16,766 | 13,938 | 12,945 | 40, 248 | 29,302 | 18, 966 


25, 251 22, 022 17,408 | 4,378 4, 051 3, 346 374 195 158 | 11,686 | 13,638 | 11,676 | 8,812} 4,188 | 2,228 | 
35, 011 28, 271 19,560 | 2,781 2, 291 1, 292 475 452 325 | 11,902 | 13,023 | 10,048 | 19,852 | 12,505 | 7,895 

2, 788 2, 295 1,771 383 503 307 101 8 7 | 1,715 | 1,463 | 1, 241 587 321 216 
30, 459 24, 457 15,989 | 4, 632 5, 390 2, 759 516 272 149 | 14,673 | 11,578 | 8,071 | 10,637 | 7,217 | 5,010 


93, 511 77, 045 54, 728 | 12,175 12, 235 7,704 | 1,467 927 636 | 39,977 | 39,702 | 31,036 | 39,890 | 24,181 | 15,349 
Total, Souths} 275,875 | 230,397 | 185,571 | 27,751 26, 348 18,095 | 11,072 | 8,214 195 | 80,050 | 73,748 | 62,499 |157, 001 112, 086. |. 97, 781 


See footnotes at end of table. 
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TABLE 8.—Net volume of softwood sawtimber on commercial timberland in the United States, by ownership and section, region, 
and State, as of December 31, 1952 and 1962, and January 1, 1970 \—Continued 


{Million board feet, International 44-inch log rule] 


Total, all ownerships National Forest Other public Forest industry Farm and 
Section, region, miscellaneous private 
and State 
1970 1962 1952 1970 1962 1952 1970 1962 1952 1970 1962 1952 1970 1962 1952 
Pacific Northwest: 
Alaska: Coastal._-| 178,101 | 182,224 | 183,928 |163,361 | 167,143 | 168,706 | 13,801 | 14,120 | 14, 252 0 0 0 928 960 969 
Oregon: 
Western_-_------ 327,862 | 356,072 | 391,046 |172,354 | 180,645 | 178,851 | 67,119 | 70,879 | 76,053 | 60, 814 | 78,459 |105,732 | 27,575 | 26,089 | 30,410 
Eastern-_------ 106, 809 | 111,316 | 115,304 | 81, 211 83, 467 78,260 | 7,050 | 7,813 | 14,320 | 9,457 | 11,440 | 13,767 | 9,091 | 8,596 | 9,857 
Summary------ 434,671 | 467,388 | 506,350 /253, 565 | 264,112 | 257,111 | 74,169 | 78,692 | 9 ,373 | 70,271 | 89,899 |119, 499 | 36,666 | 34,685 | 39, 367 
Washington: 
Western_-__----- 234,479 | 251,635 | 267,908 | 95,294 | 103,339 | 107,965 | 43,128 | 48,990 | 44, 208 | 74,828 | 84, 264 | 97,340 | 21,229 | 20,042 | 18,395 
iMasternSesssee= 75, 323 76, 703 75, 855 | 38, 659 40, 496 39, 444 | 21,110 | 22,014 | 21, 957 5, 406 5, 145 6,161 | 10,148 9, 048 8, 293 
Summary---_--- 309, 802 | 328,338 | 343, 763 |133, 953 | 143, 835 | . 147,409 | 64, 238 | 66,004 | 66,165 | 80, 234 | 89,409 |103, 501 | 31,377 | 29,090 | 26, 688 
Total. s.s=222 922, 574 977, 950 |1, 034, 041 |550, 879 575, 090 573, 226 |152, 208 |158, 816 |170, 790 |150, 505 |179, 308 |}223, 000 | 68,981 | 64,735 | 67, 024 
Pacific Southwest: 
California_______- 1,653 | 296,617 | 331,145 |161,514 | 172,155 | 173,999 | 6,786 | 7,844 | 10,799 | 48,405 | 50,539 | 62,185 | 59,948 | 66,079 | 84, 162 
Hawaii-______-.-- 18 16 16 0 0 0 ll 10 10 0 0 0 6 5 5 
Totalese--—= 271,671 | 296,633 | 331,161 |161,514 | 172,155 | 173,999 | 6,797 | 7,854 | 10,809 | 48,405 | 50,539 | 62,185 | 59, 954 | 66, 084 | 84, 167 
Total, Pacif- | 
ic Coast_-__}1, 194, 245 |1, 274,583 |1, 365, 202 |712,393 | 747,245 | 747,225 |159, 006 |166, 671 |181, 600 |193, 910 |229, 847 |285,185 |128, 935 |130,819 |151, 191 
Nort tern Rocky 
tn.: 
dahol2sassse es = 130, 986 136, 606 132, 869 | 87, 366 93, 731 89, 475 | 14,425 | 14,471 | 15,060 | 13,290 | 12,902 | 12,831 | 15,904 | 15,500 | 15,502 
Montana 2_______- 100,925 | 106,702 | 100, 237 | 64, 748 69, 792 64,182 | 9,219 | 9,378 | 9,141] 9,526 | 9,964] 9,912 | 17,431 | 17,567 | 17,001 
South Dakota 
(West) 2-_--_____ 3, 434 3,510 3, 516 2, 624 2, 765 2, 852 194 179 159 38 35 31 576 530 472 
Wyoming ?_______ 16, 040 20, 489 19, 948 | 11,325 16, 032 15,891 | 1,951 1,844 | 1,679 220 208 189 | 2,548 | 2,404 | 2,188 
Totales==- ==. 251,387 | 267,307 | 256,570 |166,065 | 182,326 | 172,400 | 25,790 | 25,874 | 26,040 | 23,075 | 23,110 | 22, 964 | 36,456 | 36,002 | 35, 164 
20, 902 22, 218 22,714 | 13,816 14, 707 14, 494 6, 727 7, 130 7, 803 0 0 0 358 380 416 
42, 633 49, 965 47,598 | 31, 434 39, 329 37, 598 2, 567 2, 438 2, 292 74 70 66 8, 556 8, 126 7, 640 
1,319 1, 362 1, 327 373 441 411 51 49 49 86 84 83 808 787 782 
24, 054 25, 168 25,422 | 12,181 12, 847 12,254 | 5,876 | 6,098 | 6,517 430 446 477 | 5,566 | 5,776 | 6,173 
14, 809 15, 324 15, 542 | 11,710 11, 904 11, 520 1, 685 1, 860 2, 188 0 0 0 1, 413 1,559 1, 834 
Totaleseesos 103,719 | 114,037 | 112, 603 | 69,516 79, 228 76, 277 | 16,908 | 17,577 | 18, 851 591 601 627 | 16,703 | 16,629 | 16,847 
Total, 
Rocky 
Mountains-| 355,106 | 381,344 | 369,173 |235,581 | 261,548 | 248,677 | 42,699 | 43,452 | 44,892 | 23,666 | 23,711 | 23,592 | 53,159 | 52,632 | 52,011 
Total, all ‘ i i 
regions----- 1, 905, 289 |1, 955, 527 |1, 978, 886 |982, 045 |1, 040, 625 |1, 017, 803 |223, 287 |226, 938 |240, 964 |317, 846 |342, 391 |383, 731 |382, 110 |345, 572 |336, 387 


1 Data may not add to totals because of truncating. Zeros indicate no data 


or negligible amounts. 


2 See footnote 2, table 3. 
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TaBLE 9.—Net volume of hardwood sawtimber on commercial timberland in the United States, by ownership and section, region, 
and State, as of December 31, 1952 and 1962, and January 1, 19701 


{Million board feet, International 14-inch log rule] 


Total, all ownerships National Forest Other public Forest industry Farm and miscellaneous 
private 
Section, region, and State 
1970 1962 1952 1970 1962 1952 1970 1962 1952 1970 1962 1952 1970 1962 1952 
New England: 
Connecticut 0 0 0 192 178 135 4 3 | 2,068 | 1,923 1, 457 
aine oes elk 104 41 41 104 97 98 | 6,450 | 4,420] 4,102] 4,404 | 5,997 5, 564 
Massachusetts- - - -- 0 0 162 149 122 153 141 115 1, 487 1, 369 1,121 
New Hampshire--- 1, 162 1, 095 1, 124 61 58 59 383 361 371 1, 571 1, 480 1,519 
Rhode Island---- 0 0 0 21 18 17 0 0 0 145 127 118 
Vermont-_-__-_-------_----- 403 421 473 189 196 220 730 760 852 | 2,654 | 2,745 3, 080 
Totals: 2 swe se oss 1, 670 1, 558 1, 639 731 698 653 7, 722 5, 687 5,444 | 12,332 | 13, 643 12, 862 
Middle Atlantic: ; 
Delaware.-__...----------- 900 734 573 0 0 0 10 8 6 68 60 39 822 665 527 
Maryland_-_-_--- 5,680 | 5,291 5, 042 0 0 0 306 284 271 57 53 51 5,317 | 4,952 4,719 
New Jersey - - --- 3, 527 2, 975 2, 325 0 0 0 98 83 65 ff 6 4 3, 421 , 2, 255 
New York_-_------- 17,706 | 16,971 | 16,096 0 0 0 1, 216 1, 165 1,105 1,994 1,911 1,813 | 14,495 | 13, 893 13,177 
Pennsylvania 26,182 | 21,908 | 16,670 1, 096 917 697 5, 033 4, 211 3, 204 1, 100 921 7 18,951 | 15, 857 12, 066 
West Virginia 33, 850 | 28,538 | 22,716 3, 052 2, 573 2, 048 1,193 1, 005 800 1, 945 1, 639 1,305 | 27,660 | 23,319 18, 561 
SPotal 5225 ese se ee 87, 848 | 76,417 | 63,422 4, 148 3, 490 2, 746 7, 857 6, 759 5, 454 5, 173 4, 592 3,914 | 70,668 | 61,574 51, 307 
Lake States: 
Michigan----_------------ 1,864 | 1,619 865 | 5,470 | 4,377 | 3,070 | 4,665 | 3,948 | 3,369 | 15,061 | 12,394 9, 458 
Minnesota- -_----- 815 607 312 3, 803 2, 833 1, 782 516 385 288 6, 889 5, 132 3, 971 
North Dakota 0 0 0 173 162 156 0 0 0 390 361 352 
South Dakota (East) - _--- 204 0 0 0 38 31 27 0 0 0 242 196 176 
Wisconsin_______----_--_-- 15, 332 | 13,582 | 10, 260 806 706 687 | 1,987 | 1,765) 1,672] 1,683 | 1,494 707 | 10,855 | 9,616 7,192 
otal so. 22. -ese55 see 55, 263 | 45,631 | 34,091 3, 486 2, 933 1, 864 | 11,473 9, 170 6, 709 6, 865 5,827 | 4,366 33,438 | 27,700 21,151 
Central: 
MVinoist= 22 224se-5e5e-2=-e 9, 488 328 359 245 139 152 133 22 24 61 7,319 8, 012 9, 049 
Indiana..csecs2s 8, 754 354 300 165 809 733 606 65 67 64 9, 796 9, 157 7,918 
TOWSes 22222225 5, 053 5 5 4 86 73 66 24 21 19 6, 470 5, 608 4,963 
Kansas”... .-.2== 1, 706 0 0 0 86 78 62 0 0 0 1, 816 1, 682 1, 644 
Kentucky 21, 311 972 839 7 1, 027 887 775 981 847 741 | 25,250 | 21, 807 19, 060 
Missouri - ------ 10, 828 1,091 1,117 606 236 191 177 228 175 171 | 13,421 | 11,116 9, 873 
Nebraska_-_-_- 1, 070 0 0 0 41 40 29 0 0 0 1, 460 1,401 1, 041 
Ohi. 252-422. .h.esce-552 11, 039 343 318 267 882 817 686 407 377 316 | 12,567 | 11,635 9, 768 
Wotal. 2-2... -2s2cecc2 69, 251 3, 095 2, 940 2, 021 3, 309 2, 973 2, 537 1,730 1,513 1,373 | 78,102 | 70,421 63, 319 
Total, North-__--_--- 251, 806 |221, 484 |187,364 | 12,400 | 10,921 8, 271 | 23,372 | 19,601 | 15,353 | 21,492 | 17,621 | 15,099 |194, 542 |173,339 | 148, 640 
South Atlantic: 
North Carolina__________- 29,516 | 27,998 | 26,327 2, 808 2, 664 2, 014 764 724 424 3, 015 2, 860 3, 762 | 22,927 | 21,748 20, 126 
South Carolina__ 14, 259 681 548 409 467 371 260 3, 567 2, 804 2,375 | 11,336 | 10, 581 11, 213 
Virginia. ....._......-.... 27, 342 22, 827 2,494 1, 883 1, 687 873 507 453 2, 074 2, 280 2,043 | 21,900 | 20, 809 18, 642 
VOtAr o< acces seseneeee 72,910 | 67,783 | 63, 413 5, 984 5, 095 4,110 2, 104 1, 602 1, 138 8, 657 7, 944 8,180 | 56,164 | 53,139 49, 982 
9, 541 9, 207 425 308 249 311 232 192 3, 449 3,174 3, 088 6, 312 5, 824 5, 676 
19,519 | 20,259 | 1,625 | 1,679 | 1,741 522 540 561 | 2,653 | 2,740 | 2,844 | 14,092 | 14,558 | 15,111 
29, 060 | 29, 466 2, 050 1, 987 1,991 834 733 754 6,103 | 5,915 5,932 | 20,404 | 20,383 | 20, 787 
18, 295 | 18,194 503 515 421 358 366 247 2, 921 2, 987 2,735 | 14,110 | 14, 426 14, 791 
16,081 | 16,854 905 874 314 1, 006 525 508 2, 634 1, 703 1,295 } 12,106 | 12,979 14, 737 
19,431 | 18,128 | 1,232] 1,070 784 | 1,545 | 1,075 975 | 1,960 | 1,293 | 1,018 | 16,902 | 15,991 | 15,350 
53, 807 | 53,176 2, 642 2, 460 1,519 2, 909 1, 967 1, 730 7,516 5,983 | 5,048 | 43,119 | 43,396 44, 878 
22,828 | 25,031 2, 381 2, 509 1, 509 1, 430 1, 851 1, 086 5, 254 5, 982 3,729 | 12,067 | 12, 486 18, 707 
20, 594 | 22,397 293 269 209 424 407 402 4, 168 3, 488 3,694 | 14,099 | 16,430 18, 092 
1, 844 1, 988 31 97 74 143 70 7 266 244 261 1, 259 1, 433 1,579 
8,614 | 10,025 273 586 447 141 104 85 2, 233 2, 424 2, 512 5, 013 5, 500 6, 981 
53, 880 | 59,441 2,980 | 3,461 2, 239 2, 139 2, 432 1, 647 | 11,923 | 12,138 | 10,196 | 32,440 | 35,849 45, 359 
204, 530 |205, 496 | 13,657 | 13, 004 9, 860 7, 988 6, 775 5, 270 | 34,200 | 31,981 | 29,358 |152,129 |152, 768 | 161, 007 


See footnotes at end of table. 
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TaBLE 9.—WNet volume of hardwood sawtimber on commercial timberland in the United States, by ownership and section, region, 
and State, as of December 31, 1952 and 1962, and January 1, 1970—Continued 


(Million board feet, International 14-inch log rule] 


Total, all ownerships 


National Forest 


Other public 


Forest industry 


Farm and miscellaneous 


private 
Section, region, and State 
1970 1962 1952 1970 1962 1952 1970 1962 1952 1970 1962 1952 1970 1962 1952 
Pacific Northwest: 
Alaska: Coastal__-.-.----- 1, 273 1, 279 1, 268 1, 168 1,174 1, 163 98 99 98 0 0 0 6 6 6 
Oregon: 
Wiesternehs223 = eee 22,975 | 19,564 | 15,733 | 4,898 4, 461 3,593 | 3,577 2,670 2, 000 5,612 | 5,023 4, 093 8, 888 7,410 6, 047 
astern ee eee 89 80 68 38 32 16 14 22 35 34 22 
Summ aryaeso == eee 23, 064 | 19,644 | 15,801 | 4,936 | 4,493 | 3,617] 3,593 | 2,684 | 2,022] 5,612] 5,023 | 4,093] 8,923 | 7,444 6, 069 
Washington: 
Wiestexntaese ee ene 14, 898 | 11,473 7, 585 640 579 443 2, 545 1, 873 1,110 5,106 | 3,743 2, 289 6, 607 5, 278 3, 743 
astern esses ee ee 423 366 356 80 84 81 216 188 182 44 27 30 83 67 
Summ anyees sees ee 15, 321 | 11,839 7, 941 720 663 524 | 2,761 2, 061 1, 292 5,150 | 3,770 2,319 6, 690 5, 345 3, 806 
Motalieets ce see ese 39, 658 | 32,762 | 25,010 6,824 | 6,330 | 5,304 6, 452 4, 844 3,412 | 10,762 8, 793 6,412 | 15,619 | 12,795 9, 881 
Pacific Southwest: 
Californias===----- = 5, 901 5, 725 5, 575 2,120 | 2,237 | 2,274 423 403 474 1,129 896 714 2, 229 2,189 2,113 
Ha waliewees= 2s ea. eee = 834 722 722 0 0 399 326 326 0 0 0 435 395 395 
Totaleest = =a. a2 oe 6, 735 6, 447 6, 297 2,120 2, 237 2, 274 822 729 800 1,129 896 714 2, 664 2, 584 2, 508 
Total, Pacific Coast__-| 46,394 | 39,209 | 31,307 8, 944 8, 567 7, 578 7, 275 5,573 | 4,212 | 11,891 9, 689 7,126 | 18, 284 | 15,380 12, 390 
Northern Rocky Mountain: 
IGA) Oo pene ete ocean 679 698 700 216 225 209 164 164 159 97 99 105 201 209 226 
Montanal2S222 sees see see 1, 092 1,070 1, 006 81 84 76 270 262 247 20 21 20 719 701 661 
South Dakota (West) ?__-- 9 7 6 0 0 0 1 1 0 0 0 0 7 5 4 
Wivomin gies sees ssa 324 320 291 33 46 43 110 104 94 2 2 2 177 167 151 
Dotaletestsaesso-2 2,105 2, 095 2, 003 331 355 328 547 532 502 121 124 128 1,105 1, 083 1, 044 
Southern Rocky Mountain: 
Arizona 2 678 646 572 454 434 376 99 94 87 0 0 0 124 117 108 
Colorado 2_ 3,832 | 3,517 2,206 | 2,677 2, 465 280 261 238 0 0 0 955 892 812 
Nevada 2 27 24 24 27 24 0 0 0 0 0 0 0 0 0 
New Mexico ? 1, 505 1, 372 464 448 385 95 90 84 52 49 46 962 916 856 
Witahisee- 2c 3 eee 1,475 1, 416 1, 052 1, 054 1, 000 133 132 130 0 0 0 290 288 285 
Total 7,485 6, 901 4, 202 4, 640 4, 250 608 578 540 53 50 47 2, 332 2,215 2, 063 
Total, Rocky Moun- F 
taineseseoct ee ee soe 9, 301 9, 580 8, 904 4,533 | 4,995 4, 578 1, 155 1,111 1, 043 174 174 175 3, 438 3, 299 3, 107 
Total, all regions___--_- 515,477 |474, 804 |433,072 | 39,536 | 37,488 | 30,288 | 39,790 | 33,061 | 25,879 | 67,757 | 59,466 | 51,759 |368, 393 |344, 787 | 325, 145 


1Data may not add to totals because of truncating. Zeros indicate no data 


or negligible amounts. 


2 See footnote 2, table 3. 
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TaBLE 10.—Net volume of timber on commercial timberland in the United States, by class of timber, softwoods and hardwoods, 


section, region, and State, January 1, 1970 } 


{Million cubic feet] 
Total, all timber Growing-stock trees 
Section, region, and State Total Sawtimber trees Poletimber trees 
All Soft- Hard- 
species woods | woods 
All Soft- Hard- All Soft- Hard- All Soft- Hard- 
species woods woods species woods woods species woods woods 
New England: 
2, 294 278 2,015 1, 898 228 1, 670 766 121 644 1, 132 106 1, 026 
24, 061 16, 125 7, 936 21, 253 14, 763 6, 490 9, 059 6, 356 2, 702 12, 193 8, 406 3, 787 
3, 408 2, 524 2,716 769 1, 946 9 556 1, 731 340 1, 390 
3, 287 2, 655 5, 147 2,901 2, 245 2,481 1, 758 722 2, 665 1, 143 1,522 
350 27 322 266 19 246 61 10 51 204 9 195 
4, 413 1, 636 2,777 3, 928 1, 507 2,420 1,790 787 1, 002 2, 138 720 1, 418 
40, 471 22, 239 18, 232 35, 210 20, 190 15, 019 15, 144 9, 464 5, 680 20, 065 10, 726 9, 339 
Delaware.=-2.2 cs. eens. 698 237 461 657 229 428 342 134 207 315 94 220 
Maryland... -..cceas 3, 277 540 2, 737 3, 074 531 2, 543 1, 807 373 1, 433 1, 266 157 1,109 
New Jersey--------- 1, 839 396 1, 442 1,729 385 1, 343 1,051 219 832 678 166 511 
New York. 2222.2-- 15, 135 3, 822 11, 312 12, 517 3, 291 9, 226 6, 220 1, 875 4,344 6, 296 1,415 4, 881 
Pennsylvania 22, 702 1, 794 20, 908 20, 270 1, 600 18, 670 9, 126 900 8, 226 11, 143 699 10, 443 
West Virginia 15, 290 14, 609 14, 085 657 13, 428 8, 368 422 7, 946 5, 717 235 5, 482 
58, 944 7,471 51, 472 52, 333 6, 694 45, 639 26, 916 3, 925 22, 991 25, 417 2, 769 22, 648 
17, 909 4, 490 13, 419 16, 558 4, 313 12, 245 7,415 2, 103 5, 312 9, 142 2, 209 6, 933 
12, 387 3, 988 8, 399 11, 726 3, 896 7, 830 3, 635 1, 607 2, 028 8, 091 2,289 5, 802 
382 0 382 276 0 276 117 0 117 158 0 158 
131 19 lll 102 18 83 64 10 54 37 8 29 
12, 188 2, 747 9, 441 11, 411 2, 662 8, 748 4, 547 1, 349 3, 197 6, 863 1,313 5, 550 
43, 000 11, 245 31, 754 40, 075 10, 891 29, 184 15, 780 5, 071 10, 709 24, 294 5, 820 18, 474 
2,395 19 2,375 2,327 19 2, 308 1,391 5 1, 386 936 14 922 
4, 020 74 3, 946 3, 606 70 3, 536 2, 448 34 2, 413 1, 158 35 1,123 
2,180 3 2,176 1, 807 3 1, 803 1, 358 2 1, 356 449 1 447 
899 1 897 534 0 533 387 0 387 147 0 146 
Kentucky 8, 863 642 8, 221 8, 546 621 7,925 5, 295 412 4, 883 3,251 209 3, 041 
Missouri - _-------- 8, 083 405 7, 678 6, 495 384 6, 111 2, 746 218 2, 528 3, 749 166 3, 583 
Nebraska--------- 651 126 525 506 114 391 390 88 302 115 26 89 
Olhi0.. 2252 5-2 seseceer cosaate 4,916 133 4, 782 4, 232 123 4,109 2, 678 67 2, 611 1, 554 56 1,497 
POtdl 2. Secs eas aheses 32, 009 1, 405 30, 604 28, 057 1, 338 26, 719 16, 696 828 15, 867 11, 361 509 10, 852 
Total, North_.-..---.--. 174, 425 42, 362 132, 063 155, 677 39, 114 116, 563 74, 537 19, 288 55, 248 81, 139 19, 825 61,314 
South Atlantic: 
North Carolina... ........... 22, 222 8, 743 13, 479 19, 680 8, 509 11,171 13, 156 6, 331 6, 824 6, 524 2,177 4,346 
South Carolina = 14, 958 6, 614 8, 344 12, 699 6, 369 6, 330 9,198 4, 813 4, 384 3, 501 1, 555 1, 945 
Witginia. 22 .caesesccessenase 18, 797 4, 548 14, 248 15,171 4,215 10, 955 9, 604 2, 847 6, 757 5, 566 1, 368 4,198 
otal coccecncscaceeeccas 55, 979 19, 906 36, 072 47, 550 19, 093 28, 456 31, 958 13, 992 17, 966 15, 592 5,101 10, 490 
East Gulf: 
WiOTOS once Se osecn ee ceeaee 12, 565 7,099 5, 465 10, 888 6, 904 3, 984 6, 930 4, 407 2, 523 3, 958 2, 497 1, 461 
Georgia-.....--.------------- 21, 355 12, 139 9, 216 19, 695 11, 839 7, 855 11, 964 7, 716 4, 248 7, 730 4,123 3, 606 
Otel wosvc. 2 co sacceacas= 33, 921 19, 239 14, 681 30, 583 18, 743 11, 839 18, 895 12, 123 6, 771 11, 688 6, 620 5, 067 
Central Gulf: i 
Alabams..2.-2.--c2s2s<s<=s5. 17, 890 9, 400 8, 490 16, 009 9, 232 6, 777 10, 845 6, 921 3, 923 5, 164 2,311 2, 853 
Mississippi 15, 969 7, 280 8, 688 13, 878 7, 188 6, 689 8, 821 5, 252 3, 569 5, 056 1, 936 3,120 
Mennessee@yz-seossesssSeceu-< 12, 139 1, 870 10, 268 10, 395 1,799 8, 596 5, 904 1, 038 4, 866 4,491 761 3, 729 
el i epee ee ee ear 45, 999 18, 550 27, 448 40, 283 18, 220 22, 062 25, 571 13, 212 12, 359 14, 712 5, 008 9, 703 
West Gulf: = 
JATKanSAaS 262-5222 sesoestce 17, 848 6, 630 11,217 15, 365 6, 539 8, 826 9, 764 4, 970 4,793 5, 601 1, 568 4, 032 
Louisiana___ 16, 279 7, 781 8, 497 13, 602 7, 595 6, 006 10, 424 6, 263 4,161 3,177 1, 332 1, 845 
Oklahoma. 2,415 861 1, 554 1, 648 850 798 944 584 359 704 266 438 
MO@XaSi2 252 on2 sees ets ees aee 12, 093 7,412 4, 680 10, 482 7, 361 3,121 7,488 5, 823 1, 665 2, 994 1, 538 1, 456 
id No) 1} |S eepeee aeed ee 48, 636 22, 686 25, 950 41,099 22, 346 18, 753 28, 621 17, 641 10, 980 12,477 4,705 7, 772 
Total; South-.----2:.-_- 184, 535 80, 383 104, 152 159, 517 78, 404 81,112 105, 046 56, 968 48, 078 54, 470 21, 436 33, 034 


See footnotes at end of table. 
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TaBLe 10.—WNet volume of timber on commercial timberland in the United States, by class of timber, softwoods and hardwoods, 
section, region, and State, January 1, 1970!—Continued 


[Million cubic feet] 


Total, all timber Growing-stock trees 
Section, region, and State Total Sawtimber trees Poletimber trees 
All Soft- Hard- = 
species woods woods 
All Soft- Hard- All Soft- Hard- All Soft- Hard- 
species woods woods | species woods woods species woods woods 
Pacific Northwest: 
Alaska: Coastal__.-_-------- 35, 972 35, 668 304 34, 767 34, 468 298 32, 527 32, 294 233 2, 239 2,174 65 
Oregon: 
Wiesternits 22s a seen a 65, 898 59, 133 6, 765 62, 817 56, 823 5, 994 55, 073 51, 455 3, 618 7, 744 5, 368 2, 376 
Iastern 22292 24, 905 24, 845 60 24, 276 24, 238 | 38 18, 441 18, 431 10 5, 835 5, 807 28 
Summ aryeeee scenes ase 90, 803 83, 978 6, 825 87, 093 81, 061 6, 032 73, 514 69, 886 3, 628 13, 579 11,175 2,404 
Washington: 
Western=:2--2-- 32-2 825. 50, 023 44, 693 5, 330 47, 323 42, 336 4, 987 39, 675 36, 925 2, 750 7, 648 5, 411 2, 237 
Wastermesen sees seen 18, 363 18, 119 244 17, 792 17, 621 171 12, 963 12, 883 80 4, 829 4, 738 91 
Summary eee sane 68, 386 62, 812 5, 574 65, 115 59, 957 5, 158 52, 638 49, 808 2, 830 12,477 10, 149 2,328 
Total Sao r en scos) seen s on 195,161 | 182, 458 12,703 | 186,975 | 175,486 11,488 | 158,679 | 151, 988 6, 691 28, 295 23, 498 4, 797 
Pacific Southwest: a 
Californigt--aee eee eens 55, 716 52, 128 3, 588 54, 251 61, 152 3, 099 48, 452 46, 138 2, 314 5, 799 5, 014 785 
a wali seh ee eee 470 5 464 238 4 234 194 3 190 44 0 44 
Motaleess seen neste 56, 186 52, 133 4, 052 54, 489 51, 156 3, 333 48, 646 46, 141 2, 504 5, 843 5, 014 829 
Total, Pacific Coast---_- 251,347 | 234, 591 16,756 | 241,465 | 226, 643 14,822 | 207,326 | 198,130 9, 195 34, 139 28, 512 5, 627 
Northern Rocky Mountain: 
idaho} heise ee eee 31, 563 31, 234 329 29, 497 29, 257 239 24, 020 23, 897 122 5,477 5, 360 117 
Montana ?___-____._____----- 33, 181 32, 861 320 28, 650 28, 376 273 19, 677 19, 465 211 8, 972 8, 910 62 
South Dakota (West) 2__---- 1, 060 1, 052 7 1, 007 1, 001 6 695 693 1 311 307 4 
WAY ONIN 225 2S eee ee nanan 5, 412 5, 161 251 4, 673 4,471 201 3,173 3, 123 50 1, 499 1, 347 151 
Mo tale wesc eee e oe 71, 218 70, 309 908 63, 827 63, 106 721 | 47,566 | 47,181 385 16, 261 15, 925 336 
Southern Rocky Mountain: 
Arizona ? 5, 218 4, 861 356 4, 809 4, 583 226 4, 323 4,190 132 486 393 93 
Colorado 2 14, 942 12, 059 2, 882 12, 267 10, 360 1, 907 8, 083 7,392 691 4, 183 2, 968 1, 215 
Nevada 2 278 254 24 250 237 12 232 227 5 17 10 7 
New Mexico ? 7, 183 6, 324 858 6, 336 5, 735 600 5, 158 4, 889 269 1,178 846 331 
Cali? se See aoe 5, 397 4, 021 1, 375 4, 727 3, 689 1, 038 3, 100 2, 765 335 1, 627 923 703 
Totalecves2 vehs tees 33, 019 27, 521 5, 497 28, 391 24, 605 3, 785 20, 898 19, 464 1, 434 7,492 5, 141 2, 351 
Total, Rocky Mountain_} 104, 237 97, 830 6, 406 92, 218 87, 711 4, 507 68, 464 66, 645 1, 819 28, 753 21, 066 2, 687 
Total, all regions_-_---_- 714, 545 | 455,168 | 259,377 | 648,879 | 431,873 | 217,005 | 455,375 | 341,033 | 114,341 | 193, 503 90, 840 102, 663 
E Rough trees Rotten trees Salvable dead trees 
Section, region, and State tvs ms os wae 
All species | Softwoods |Hardwoods} All species | Softwoods |Hardwoods All species | Softwoods |Hardwoods 
New England: 
Connecticut 283 44 239 112 5 106 0 0 0 
Maine sae oases 1, 389 777 612 1,418 585 833 0 0 0 
Massachusetts-_-- 535 108 427 155 4 150 0 0 0 
New Hampshire_ 494 358 135 301 27 274 0 0 0 
Rhode Island_--- 63 8 55 20 0 20 0 0 0 
Ver Ont sesiete oe Sete eda Se SS eee 319 113 205 166 14 151 0 0 0 
otal ieee em se nears soos = seet le 3, 086 1,411 1, 674 2,175 637 1, 537 0 0 0 
Middle Atlantic: 
ID ela wares set o aes es eee OT aka nh 24 6 18 17 2 15 0 0 0 
Maryland_--- 139 7 132 63 1 62 0 0 0 
New Jersey_- 60 7 53 49 4 45 0 0 0 
New York 1, 524 445 1,078 1, 093 85 1, 008 0 0 0 
Pennsylvania_. 1, 766 173 1, 593 665 20 645 0 0 0 
West Virginia 309 18 290 895 4 890 0 0 0 
otal wae e a petane see kee ae eee eo 3, 825 658 3, 166 2,785 118 2, 666 0 0 0 
Lake States: 
Michip antes cer sns ses tees os eee ns 1,021 121 899 266 34 232 63 21 41 
Minnesota 232 28 204 415 55 360 12 9 3 
INOrtheD akotasessss sce anmen noone 63 0 63 42 0 42 0 0 0 
South Dakota (East) 9 0 9 19 0 19 0 0 0 
WiSconsi near stan sou Sher Se oe Ne 452 43 409 269 26 242 55 14 41 
FROG SD) Mens igE) Ay oA tL hoa 1, 780 193 1, 586 1, 013 116 897 131 45 86 


See footnotes at end of table. 
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TaBLE 10.—Net volume of timber on commercial timberland in the United States, by class of timber, softwoods and hardwoods, 
section, region, and State, January 1, 1970 \—Continued 


(Million cubic feet] 


Section, region, and State 


Rough trees 


Rotten trees 


Salvable dead trees 


Allspecies | Softwoods |Hardwoods} All species | Softwoods|Hardwoods| All species | Softwoods |Hardwoods 
Centrai: 
WMlinoissset s22422 2 kee te sesavss conte fale cek2 51 0 61 8 0 8 8 0 8 
Indiane ==. s25-<-- 222. 319 3 315 71 0 71 22 0 22 
Tow aso2 ote ae 247 0 247 125 0 125 0 0 0 
iKansasw. 635228 S eae 338 0 337 21 0 21 4 0 4 
Kentucky. 197 17 180 95 1 93 24 1 23 
Missouri 2=2-2.222-2<2-- 687 15 672 849 1 847 50 3 46 
Nebraska_____..-.----.- 107 9 97 31 1 30 5 0 5 
Ohigw at ae ee ee 396 us 388 286 1 285 0 0 0 
Wo) a: baa ee ee ek ee ee ee a, 2,345 55 2, 290 1, 489 6 1, 483 115 5 110 
motel SNOT hes: et eee ee ee 11, 037 2,318 8, 718 7, 463 i 879 6, 554 247 60 196 
South Atlantic: 
North Carolina 1, 509 177 1,331 1,012 47 964 20 9 11 
South Carolina 1, 750 197 1, 553 484 31 452 23 16 7 
VAT EIN Gene enw eee eee ee eee 2, 994 316 2, 678 627 14 613 4 1 2 
Motales< +235 soo aoe aki nese 6, 255 692 5, 563 2, 124 93 2,030 48 27 21 
East Gulf: 
MOLOTICG Sete ase eee ee ee ee eee 1, 353 132 1, 221 308 52 256 15 10 4 
CG (20) a4 (: Sei ale See ee en ae 1,160 240 920 487 47 439 12 12 0 
Motalisesesscecss eae ee ae eee ene ee 2, 514 372 2,142 795 100 695 27 23 4 
Central Gulf: 
Alabamaee 22 2a 2 see oe oe eee eee eee 1, 304 111 1,192 506 20 486 70 35 34 
Mississippi 1,491 55 1, 485 595 32 562 5 3 a 
Tenn OSSb0ssccveas cscclsuads sek deus sesece op bd 37 1, 074 605 20 584 26 12 14 
Roba lar aes tote eae see ee ee 3, 906 204 3, 702 1, 706 73 1, 633 102 52 49 
West Gulf: 
FATKQNSAS seem 22 eee aaa see aoe ee 1, 602 54 1, 547 850 25 825 29 12 17 
1, 743 84 1, 658 920 95 824 13 5 7 
596 fi 588 167 3 164 3 0 3 
1,101 39 1, 062 506 10 496 2 1 1 
5, 042 185 4, 856 2, 445 134 2,310 49 19 30 
Total; Souths sscss2ecseeo see so senses 17, 718 1, 454 16, 264 7,071 401 6, 670 227 122 105 
Pacific Northwest: 
Maske: \Coastale= 23-2225 252 22s seee ses 112 110 2 735 731 3 357 357 0 
Oregon: 
NeSterne = 2222 eases 2 ee ee 949 244 705 197 171 26 1, 935 1, 895 40 
astern. secs eeese es cee ey See 281 260 21 68 67 1 280 280 0 
Summary ...22.--s-2-.-- 2220522 eee 1, 230 504 726 265 238 7 2, 215 2,175 40 
Washington: 
Western cesses esac see sees aes 583 295 288 428 409 19 1, 689 1, 653 36 
Master... =. 025 en es cee ce sce sce 113 46 67 83 77 6 375 375 0 
Summary. 2-22 22 222 sek asec 696 341 355 511 486 25 2, 064 2, 028 36 
Totales. so-so seers eee eee 2, 038 955 1, 083 1,511 1, 455 55 4, 636 4, 560 76 
Pacific Southwest: 
@alifornig |= oe eae ree eae 415 56 359 828 698 130 222 222 0 
Pa Wels co ose ee ee 187 1 186 42 0 42 1 0 1 
2 NY 1 Le ee ea ae eC 602 57 545 870 698 172 223 222 1 
Total, Pacific Coast. __._.__....._-._- 2, 640 1, 012 1, 628 2, 381 2,153 227 4, 860 4, 782 77 
Northern Rocky Mtn.: 
Tahoe 2e ete Oe eee eres 572 521 50 554 525 28 940 929 10 
Montana: 4s s-2225 25228. ssh costes 846 823 23 684 672 12 3, 000 2, 990 10 
South Dakota (West) ?_-..--__.--_--- 2 1 1 3 3 0 47 47 0 
Wyoming 2... 222-2222 2hcce lec cet 86 82 4 75 55 20 577 552 25 
ATO Gea) eee see eee See re 1, 507 1, 428 78 1, 318 1, 256 62 4, 564 4, 518 46 
Southern Rocky Mtn.: 
Arizona ? 199 132 67 75 17 58 133 128 4 
317 246 yal 1, 016 243 773 1, 340 1, 210 130 
6 4 1 11 3 7 10 9 1 
351 253 97 148 36 112 346 299 47 
141 60 81 223 31 192 303 240 63 
1, 016 696 319 1,476 331 1, 144 2, 1384 1, 887 247 
Total, Rocky Mountain____.._..-___- 2, 523 2,125 398 2, 794 1, 587 1, 206 6, 699 6, 405 293 
Total All Regions-_-__..._.___-_----- 33, 920 6, 910 27,010 19, 711 5, 022 14, 688 12, 034 11, 361 673 


1 Data may not add to totals because of truncating. Zeros indicate no data 


or negligible amounts. 


2 See footnote 2, table 3. 
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TaBLE 11.—WNet volume of growing stock on commercial timberland in the United States, by diameter class, softwoods and 
hardwoods, and timber supply region, as of December 31, 1952 and 1962, and January 1, 1970} 


[Million cubic feet] 
SOFTWOOD GROWING STOCK 


Diameter class (inches) 
Timber supply region Year| Total ain a: 
5.0 to 7.0 | 7.0 to 9.0 9.0 to 11.0 to 13.0 to 15.0 to 17.0 to 19.0 to 21.0 to 29.0-++ 
11.0 13.0 15.0 17.0 19.0 21.0 29.0 

INortheastesesese sous eee ono see 1970 26, 884 6, 936 6, 559 4,720 8, 235 2, 111 1, 361 793 480 611 74 
1962 23, 672 6, 065 5, 696 3, 996 2,817 1, 913 1, 248 742 484 623 84 
1952 20, 027 4, 627 4, 734 3, 146 2,497 1,791 1,190 720 527 701 90 
INorthcentraliiee 22 oases eee 1970 12, 229 3, 321 3, 008 1,919 1, 320 873 632 420 300 376 55 
1962 10, 347 2, 993 2,579 1, 588 1, 085 697 495 325 219 316 46 
1952 7, 749 2, 207 1, 925 1,196 854 535 329 232 172 259 35 
Total, North__..-.---------- 1970 39, 114 10, 257 9, 567 6, 640 4, 556 2, 984 1, 994 1, 213 780 988 130 
1962 34, 020 9, 058 8, 276 5, 585 3, 902 2,611 1, 744 1, 067 703 939 130 
1952 27,777 6, 835 6, 659 4, 343 3, 352 2, 326 1, 520 953 699 961 126 
Southeast iese tenes eee eee ween 1970 37, 837 4,905 6, 817 7, 422 6, 621 4, 883 3, 138 1, 869 1, 007 1, 023 149 
1962 33, 692 4, 285 6, 292 6, 815 6, 056 4, 243 2, 646 1, 536 826 864 127 
1952 30, 694 3, 687 5, 805 6, 405 5, 669 3, 766 2, 289 1,305 720 908 134 
Southcentral ees asta eee 1970 40, 567 3, 924 5, 789 6, 677 6, 814 5, 982 4, 498 2, 929 1, 869 1, 903 178 
1962 33, 094 3, 307 4, 845 5, 681 5, 611 4, 695 3, 622 2,365 | 1,422 1, 415 126 
1952 24, 421 2, 531 3, 740 4, 462 4, 254 3, 409 2,516 1, 622 874 889 119 
MotaliSouthsssweeee ses ae 1970 78, 404 8, 829 12, 606 14, 100 13, 435 10, 865 7, 636 4,799 2, 876 2, 926 327 
1962 66, 786 7, 593 11, 137 12, 496 11, 667 8, 938 6, 268 3, 901 2, 248 2, 280 254 
1952 55, 115 6, 219 9, 545 10, 868 9, 923 7,176 4, 806 2, 927 1,595 1,797 254 
IPINW Douglas-fir-..-2------.-- 222 ; 1970 99, 159 2,479 3, 645 4, 655 5, 281 5, 722 5, 917 5, 840 5, 567 19, 716 40, 337 
1962 104, 410 2, 205 3, 345 4, 264 5, 049 5, 368 5, 674 5, 659 5, 571 19, 966 47, 309 
1952 | 109, 904 2, O11 2, 858 3,718 4, 647 4, 618 5, 416 5, 237 5,507 | 20,438 55, 454 
PNW ponderosa pine___---------- 1970 41, 859 3, 049 3, 679 3, 817 3,701 3, 449 3, 229 3, 013 2, 661 8, 392 6, 869 
1962 41, 301 2,777 3, 286 3, 336 3, 265 3, 092 2, 989 2, 879 2,577 8, 876 8, 224 
1952 39, 670 2, 253 2, 735 2, 648 2,723 2, 624 2, 674 2, 607 2, 460 9, 069 9, 877 
Alaska—Coastal_......-.-.--.---- 1970 34, 468 404 691 1, 078 1, 436 1, 782 2,026 2, 302 2, 357 9, 325 13, 064 
1962 35, 485 674 674 674 958 2, 909 1, 987 1, 880 1, 951 9, 545 14, 229 
1952 35, 493 674 674 674 958 2,910 1, 987 1, 881 1, 952 9, 547 14, 233 
California and Hawaii__-__------- 1970 51, 156 1, 088 1, 756 2,170 2,375 2, 465 2, 529 2, 535 2, 481 9, 829 23, 924 
1962 53, 953 958 1, 529 1, 920 2, 138 2, 276 2, 369 2,415 2,397 9, 998 27, 950 
1952 58, 009 766 1, 245 1, 603 1, 835 2, 055 2, 159 2, 268 2, 281 10, 140 33, 654 
Total, Pacific Coast____---_- 1970 226, 643 7, 020 9, 771 11, 720 12, 793 13, 419 13, 702 13, 691 13, 066 47, 262 84, 194 
1962 235, 150 6, 614 8, 834 10, 194 11, 410 13, 646 13, 019 12, 834 12, 497 48, 386 97, 712 
1952 | 243, 077 5, 704 7, 512 8, 643 10, 163 12, 207 12, 237 11, 993 12,200 | 49,195 113, 218 
Northern Rocky Mountain ?_____- 1970 63, 106 7, 084 8, 840 8, 509 7, 400 6, 260 5, 185 4, 245 3, 429 8, 308 3, 840 
1962 65, 091 7, 760 7, 688 7, 863 7, 393 6, 696 5, 828 4, 865 3,999 9, 437 3, 559 
1952 | 60,111 6, 371 6, 489 6, 789 6, 500 6, 007 5, 313 4,551 3, 808 9, 497 4, 782 
Southern Rocky Mountain 2______ 1970 24, 605 2,722 2,418 2, 484 2, 534 2, 464 2, 441 2,193 1,819 4, 300 1, 226 
1962 | 26,173 2, 528 2, 252 2, 399 2, 689 2, 691 2, 641 2, 353 2, 018 4, 924 1, 673 
1952 24, 931 2,108 1, 861 2, 036 2, 356 2, 437 2, 463 2, 260 2, 006 5, 226 2,174 
Total, Rocky Mountain_____ 1970 87, 711 9, 806 11, 259 10, 994 9, 934 8, 725 7, 626 6, 439 5, 249 12, 608 5, 066 
1962 91, 264 10, 288 9, 940 10, 262 10, 082 9, 387 8, 470 7, 219 6, 018 14, 362 5, 232 
1952 85, 043 8, 480 8, 351 8, 826 8, 856 8, 445 7,776 6, 811 5, 814 14, 723 6, 956 
Total, softwoods____-..---_- 1970 431, 873 35, 914 43, 205 43, 455 40, 720 35, 995 30, 959 26, 144 21, 973 63, 786 89, 718 
1962 427, 221 33, 554 38, 188 38, 539 37, 063 34, 583 29, 503 25, 023 21, 467 65, 967 103, 330 
1952 411, 012 27, 239 32, 068 32, 681 32, 296 30, 156 26, 340 22, 686 20, 310 66, 677 120, 555 


See footnotes at end of table. 
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TABLE 11.—Net volume of growing stock on commercial timberland in the United States, by diameter class, softwoods and 
hardwoods, and timber supply region, as of December 31, 1952 and 1962, and January 1, 1970 !|—Continued 


HARDWOOD GROWING STOCK 


Diameter class (inches) 
Timber supply region Year} Total |5.0to7.0|7.0to9.0| 9.0 to 11.0 to 13.0 to 15.0 to 17.0 to 19.0 to 21.0 to 29.0+ 
11.0 13.0 15.0 17.0 19.0 21.0 29.0 
Northeast. .2cs05 52 2occssesees2-2 1970 60, 659 9, 937 11, 168 10, 881 8, 696 6, 735 4, 755 3, 205 1,975 2, 845 456 
1962 52, 973 8, 634 9, 735 9, 392 7,392 5, 809 4,173 2, 874 1,815 2, 729 416 
1952 43, 197 6, 925 7, 703 7, 331 5, 712 4, 651 3,577 2, 532 1, 659 2, 708 394 
Northcentral 223-2222 22222.s-223 1970 55, 903 9, 363 10, 521 9, 441 7, 385 5, 955 4,475 3, 055 1,917 3, 234 553 
1962 48, 204 8, 020 8, 825 8, 135 6, 321 5, 094 3, 841 2, 658 1,735 3, 045 528 
1952 38, 979 5, 810 6, 616 6, 717 4, 950 4,219 3, 226 2, 367 1, 606 2,975 489 
‘Total; North ..--.--=-:---<- 1970 | 116, 563 19, 300 21, 690 20, 323 16, 082 12, 691 9, 231 6, 260 3, 893 6, 079 1, 009 
1962 | 101,177 16, 654 18, 560 17, 527 13, 714 10, 904 8, 014 5, 532 3, 550 5, 775 945 
1952 82,177 12, 736 14, 319 14, 048 10, 662 8, 871 6, 804 4, 900 3, 266 5, 684 883 
OutheaSt soso see a aka eee eee 1970 40, 296 4,114 5, 379 6, 064 6, 178 5, 509 4, 225 3,115 2, 026 2, 999 683 
1962 37, 547 3, 503 4, 880 5, 837 5, 748 5, 241 3, 952 2, 928 1, 939 2, 917 598 
1952 34, 953 2, 899 4, 308 5, 481 5, 236 4, 937 3, 653 2, 834 1, 909 3, 066 626 
Southcentraliss. =. 22--2ss22222-32 1970 40, 815 4, 655 6, 135 6, 685 6, 327 5, 477 4,104 2, 648 1,779 2, 583 418 
1962 40, 708 4, 413 5, 836 6, 636 6, 277 5, 493 4, 048 2, 818 1, 929 2, 813 440 
1952 40, 616 3,999 5, 404 6, 420 6, 130 5, 509 4, 261 3, 089 2, 062 3, 206 532 
Total, South..---=.--.=.-=-: 1970 81,112 8, 769 11,515 12, 749 12, 505 10, 987 8, 330 5, 764 3, 805 5, 583 
1962 78, 255 7, 916 10, 717 12, 474 12, 026 10, 734 8, 001 5, 746 3, 869 5, 731 
1952 75, 569 6, 898 9, 712 11, 901 11, 366 10, 447 7,915 5, 924 3, 972 6, 272 
PNW Douglas-irs: 2 s-2sees22s2222 1970 10, 981 1, 539 1, 549 1, 525 1, 405 1, 249 976 758 547 1,105 
1962 9, 063 1, 270 1, 296 1, 294 1, 202 1, 059 777 604 434 894 
1952 6, 908 999 1, 026 1, 026 938 800 526 449 314 648 
PNW ponderosa pine. -_----------- 1970 209 50 41 28 28 8 3 10 8 28 
1962 192 44 37 26 27 8 3 9 7 26 
1952 174 38 36 23 23 7 3 9 7 23 
Alaska—Coastal__.-_.---.-------- 1970 298 12 20 32 34 31 33 32 31 43 
1962 300 17 15 15 37 34 36 34 34 46 
1952 298 17 15 15 36 33 36 34 33 46 
California and Hawaii-_-_--------- 1970 3, 333 202 311 315 327 ~ 351 298 281 235 598 
1962 3,194 200 314 296 301 327 277 265 217 567 
1952 3, 047 192 319 249 281 300 257 241 203 536 
Total, Pacific Coast__-_.-_- 1970 14, 822 1, 803 1, 922 1,901 1, 794 1, 640 1,310 1, 081 821 1,774 
1962 12, 749 1,532 1, 663 1, 632 1, 567 1, 428 1, 093 913 692 1,533 
1952 10, 427 1, 247 1,397 1,314 1, 278 1,141 822 734 557 1, 253 
Northern Rocky Mountain 2______ 1970 721 115 118 102 92 73 53 39 31 83 
1962 701 105 112 100 91 68 51 40 29 87 
1952 634 87 95 87 80 61 46 38 28 86 
Southern Rocky Mountain ?_____ 1970 3, 785 657 942 751 575 385 223 131 63 54 
1962 3, 784 444 836 839 649 440 267 155 85 66 
1952 3, 325 355 705 728 579 404 250 148 84 68 
Total, Rocky Mountain-_---_- 1970 4, 507 772 1, 060 853 668 459 277 171 95 137 
1962 4, 486 550 948 939 740 508 318 196 115 153 
1952 3, 960 443 800 815 659 465 296 186 112 155 
Total, hardwoods_-_-_-_------ 1970 | 217,005 30, 646 36, 189 35, 828 31, 050 25, 778 19, 149 13, 277 8, 615 13, 575 
1962 196, 669 26, 653 31, 888 32, 573 28, 048 23,576 17, 427 12, 388 8, 227 13, 194 
1952 | 172,134 21, 324 26, 230 28, 080 23, 968 20, 925 15, 838 11, 745 7, 908 13, 366 


1 Data may not add to totals because of truncating. Zeros indicate no data 2 See footnote 2, table 3. 
or negligible amounts. 
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Tasie 12.—Net volume of sawtimber on commercial timberland in the United States, by diameter class, softwoods and hardwoods, 
and timber supply region, as of December 31, 1952 and 1962, and January 1, 1970 } 


[Million board feet, International 14-inch log rule] 


SOFTWOOD SAWTIMBER 


Diameter class (inches) 


Timber supply region Year Total 
9.0 to 11.0 | 11.0 to 13.0 | 13.0 to 15.0 | 15.0 to 17.0 | 17.0 to 19.0 | 19.0 to 21.0 | 21.0 to 29.0 29.0+ 

North castes. see ate =e eo ea 1970 49, 846 15, 809 11, 799 8, 107 5, 532 3, 356 2,131 2, 763 346 
1962 44, 757 13, 419 10, 303 7, 399 5, 102 3, 155 2, 160 2, 835 383 

1952 40, 584 10, 676 9, 154 6, 897 4, 856 3, 036 2, 352 3, 204 409 

North centraleesesss eae ae eee eee 1970 30, 215 8, 656 6, 373 4, 636 3,521 2, 469 1, 742 2, 453 362 
1962 24, 445 7,178 5, 254 3, 698 2, 758 1, 920 1, 306 2, 023 305 

1952 18, 355 5, 376 4,127 2,829 1, 804 1, 343 977 1, 686 210 

MotalssNortha=---seesese-- = =a 1970 80, 061 24, 465 18, 172 12, 744 9, 053 5, 826 3, 873 5, 217 708 

1962 69, 202 20, 597 15, 557 11, 097 7, 860 5, 075 3, 467 4, 858 688 

1952 58, 939 16, 052 13, 281 9, 726 6, 660 4, 379 3, 329 4, 890 619 

Southeastiseeese nee nese ee 1970 114, 712 27, 112 28, 622 22, 997 15, 447 9, 474 5, 068 5, 298 691 
1962 101, 042 24, 844 26, 169 19, 994 13, 012 7,776 4, 169 4, 486 591 

1952 92, 326 23, 335 24, 488 17, 726 11, 218 6, 583 3, 634 4,717 624 

Southcentral Sse. ssa sas oneness 1970 161, 163 26, 976 33, 932 32, 692 25, 981 17, 334 11, 309 11, 828 1,108 
1962 129, 355 22,911 27, 903 25, 607 20, 819 13, 959 8, 592 8,772 789 

1952 93, 245 17, 997 21, 140 18, 585 14, 443 9, 563 5, 278 5, 498 738 

MotallSouthsse-s=sesss-22-25—= 1970 275, 875 54, 088 62, 554 55, 690 41, 429 26, 808 16, 378 17, 127 1,799 

1962 230, 397 47,755 54, 072 45, 601 33, 831 21, 735 12, 761 13, 259 1, 380 

1952 185, 571 41, 332 45, 628 36, 311 25, 661 16, 146 8, 912 10, 216 1, 362 

PNW: Douglas-fir: 222-2 ase oe 1970 562, 341 0 24, 156 29, 193 32, 652 34, 052 33, 825 127, 948 280, 515 
1962 607, 707 0 22, 676 27, 391 31, 320 32, 981 33, 822 131, 732 327, 785 

1952 658, 954 0 20, 913 23, 500 29, 816 30, 407 33, 279 134, 996 386, 043 

PNW ponderosa pine.__-------------- 1970 182, 132 0 16, 729 17,116 17,178 16, 832 15, 494 52, 235 46, 548 
1962 188, 019 0 14, 800 15, 373 15, 897 16, 088 15, 047 51, 156 59, 658 

1952 191, 159 0 12, 312 12,970 14, 195 14, 565 14, 310 53, 900 68, 907 

Alaska: ieee oe 22252 foe oe see 1970 178, 101 0 5, 657 8, 227 10, 326 12, 488 12, 875 52, 225 76, 301 
1962 182, 224 0 9, 657 10, 386 10, 751 10, 386 18, 404 43, 369 79, 267 

1952 183, 928 0 9, 748 10, 483 10, 851 10, 483 18, 576 43,775 80, 009 

California and Hawaii---------------- 1970 271, 671 0 6, 409 9, 363 11, 063 11, 706 12, 733 57,715 162, 679 
1962 296, 633 0 5, 828 8, 660 10, 359 11, 149 12, 328 58, 784 189, 521 

1952 331, 161 0 5, 105 7,795 9, 423 10, 416 11, 750 59, 674 226, 994 

otal Racifici@oast=s-—------ == 1970 | 1,194, 245 0 52, 961 63, 900 71, 219 75, 079 74, 928 290, 123 566, 044 

1962 1, 274, 583 0 52, 962 61, 811 68, 327 70, 605 79, 601 285, 041 656, 232 

1952 1, 365, 202 0 48, 079 54, 749 64, 286 65, 872 77, 916 292, 345 761, 953 

Northern Rocky Mountain 2____-_--- 1970 251, 387 39, 607 36, 753 32, 550 28, 140 23, 561 19, 485 48, 481 22, 805 
1962 267, 307 37, 420 36, 692 34, 885 31, 480 27, 075 22,745 55, 381 21, 629 

1952 256, 570 32, 297 32, 256 31, 341 28, 737 25, 354 21, 671 55, 704 29, 210 

Southern Rocky Mountain 2_________- 1970 103, 719 12, 521 12, 157 12, 555 12, 794 11, 807 9, 974 24, 541 7, 366 
1962 114, 037 13, 245 12, 056 13, 141 13, 635 12, 681 11, 228 28, 075 9,976 

1952 112, 603 11, 361 10, 602 11, 918 12, 708 12, 161 11, 142 29, 757 12, 954 

Total, Rocky Mountain_-______- 1970 355, 106 52, 129 48,911 45, 106 40, 934 35, 369 29, 460 73, 023 30, 172 

1962 381, 344 50, 665 48, 748 48, 026 45,115 39, 756 33, 973 83, 456 31, 605 

1952 369, 173 43, 658 42, 858 43, 259 41, 445 37, 515 32, 813 85, 461 42, 164 

Total softwoodss=-222--- 2222-2 E 1970 j 1, 905, 289 130, 682 182, 589 177, 440 162, 636 143, 083 124, 640 385, 490 598, 725 

1962 1, 955, 527 119, 017 171, 341 166, 536 155, 134 137, 172 129, 803 386, 615 689, 906 

1952 1, 978, 886 101, 042 149, 847 144, 046 138, 053 123, 913 122, 970 392, 913 806, 099 

HARDWOOD SAWTIMBER 

INortheastseeeses -- nee nea ene eee 1970 110, 305 0 29, 194 25, 236 18, 892 18, 415 8, 605 12, 841 2,118 
1962 98, 004 0 24, 972 21, 905 16, 686 12,120 7, 980 12, 400 1, 941 

1952 84, 022 0 19, 480 17, 700 14, 443 10, 744 7,390 12, 404 1, 861 

Northcentral Sas sae eee eee ee eee 1970 141, 501 0 37, 262 31, 486 24, 184 16, 855 10, 636 17, 773 3, 303 
1962 123, 480 0 31, 899 26, 880 20, 678 14, 613 9, 541 16, 739 3, 127 

1952 103, 342 0 24, 059 21, 559 16, 983 12,776 8, 808 16, 101 3, 053 

ocalaN Ort heaess= == ss se eens 1970 251, 806 0 66, 456 56, 723 43, 076 30, 271 19, 242 30, 614 5, 421 

1962 221, 484 0 56, 871 48, 785 37, 364 26, 733 17, 521 29, 139 5, 068 

1952 187, 364 0 43, 539 39, 259 31, 426 23, 520 16, 198 28, 505 4,914 


See footnotes at end of table. 
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TaBLe 12.—Net volume of sawtimber on commercial timberland in the United States, by diameter class, softwoods and hardwocds, 
and timber supply region, as of December 31, 1952 and 1962, and January 1, 1970 |\—Continued 


[Million board feet, International 14-inch log rule] 
HARDWOOD SAWTIMBE R—Continued 


——— 


Diameter class (inches) 
Timber supply region Year| Total | 
9.0 to 11.0 | 11.0 to 13.0 | 13.0 to 15.0 | 15.0 to 17.0 | 17.0 to 19.0 | 19.0 to 21.0 | 21.0 to 29.0 29.0+ 
Boutheaste!-2 22 bs = Sena 8 197 102, 303 0 21,417 22, 236 18, 414 14, 024 9, 295 13, 808 3,106 
1962 96, 843 0 19, 934 21,172 17, 262 13, 215 8, 932 13, 588 2, 739 
1952 92, 879 0 18, 168 19, 943 15, 957 12, 784 8, 809 14, 335 2, 882 
Southcentral =.- 22> = 222.42 ces 1970 105, 671 0 24, 409 24, 211 19, 483 13, 013 8, 974 13, 392 2, 236 
1962 107, 687 0 24, 127 24, 169 19, 074 13, 771 9, 686 14, 518 2, 339 
1952 112, 617 0 23, 531 24, 214 20, 063 15, 078 10, 353 16, 540 25 
Total, Souths 2-2.2ss--2ecesss 1970 207, 974 0 45, 827 46, 447 37, 848 27, 037 18, 270 27, 200 5, 343 
1962 204, 530 0 44, 061 45, 341 36, 336 26, 986 18, 618 28, 107 5, 078 
1952 205, 496 0 41, 699 44, 157 36, 020 27, 862 19, 162 30, 876 5, 717 
PNW Douglas-fir... . 2-2 sesssscsee 1970 37, 873 0 6, 414 6, 419 5, 574 4, 750 3, 636 8, 222 2, 858 
1962 31, 037 0 5, 490 5, 469 4,477 3, 823 2, 923 6, 274 2, 581 
1952 23, 318 0 4,317 4,171 3,112 2, 881 2,141 ‘ 2, 051 
PNW ponderosa pine.._.--..=....-.-. 1970 512 0 122 41 17 51 46 192 43 
1962 446 0 107 36 16 44 38 163 42 
1952 424 0 101 36 15 43 37 152 40 
WATRSKG eos foe ott SiGe ec enenans 1970 1, 273 0 164 171 164 173 156 305 137 
1962 1, 279 0 165 172 165 174 157 307 138 
1952 1, 268 0 163 171 163 172 156 304 137 
California and Hawaii_.__-_.-__------ 1970 6, 735 0 627 795 766 765 706 1, 765 1,310 
1962 6, 447 0 575 739 709 719 640 1, 677 1, 386 
1952 6, 297 0 533 679 660 667 606 1, 608 1, 542 
Total, Pacific Coast_......----- 1970 46, 394 0 4,028 7, 427 6, 521 5, 739 4, 544 10, 484 4,349 
1962 39, 209 0 6, 337 6, 417 5, 367 4, 760 3, 759 8, 421 4,147 
1952 31, 307 0 5, 114 5, 057 3, 950 3, 763 2, 940 6, 709 3, 770 
Northern Rocky Mountain 2_____.--- 1970 2,105 0 485 411 295 209 169 458 75 
1962 2,095 0 473 381 283 215 162 478 103 
1952 2, 003 0 415 343 255 204 154 475 157 
Southern Rocky Mountain 2________-- 1970 7,196 0 2, 787 1, 924 1, 163 703 335 281 0 
1962 7,485 0 2, 882 1, 964 1, 207 713 403 315 1 
1952 6, 901 0 2, 563 1, 804 1,129 683 399 322 1 
Total, Rocky Mountain_______- 1970 9, 301 0 3, 272 2,336 1,459 912 505 740 76 . 
1962 9, 580 0 3, 355 2,345 1,490 928 565 793 104 
1952 8, 904 0 2,978 2,147 1, 384 887 553 797 158 
Total, hardwoods_____-.-_____- 1970 515, 477 0 122, 883 112, 934 88, 905 63, 961 42, 561 69, 040 15, 190 
1962 474, 804 0 110, 624 102, 889 80, 558 59, 407 40, 464 66, 460 14, 399 
1952 433, 072 0 93, 331 90, 621 72, 782 56, 034 38, 854 66, 888 14, 560 


! Data may not add to totals because of truncating. Zeros indicate no data 
or negligible amounts. 


2 See footnote 2, table 3. 


TABLE 13.—Net volume of growing stock on commercial timberland in the East by species, diameter class, and timber supply 
region, January 1, 1970 } 


[Million cubic feet] 
Softwoods 
Total 
Timber supply region and all Longleaf | Shortleaf Eastern Spruce Other Pon- 
diameter class (inches) species Total and and Other white Jack and Eastern eastern derosa 
soft- slash loblolly | yellow | andred pine balsam | hemlock | Cypress soft- and 
woods pines pines pines pines fir woods Jeffrey 
pine 
Northeast: 
Ds OsbO wane nae en sne ences 16, 873 6, 936 0 62 199 842 0 4, 573 854 0 403 0 
17, 728 6, 559 0 109 268 976 0 3, 859 856 0 489 0 
15, 602 4,720 0 127 235 837 0 2, 431 755 0 333 0 
11, 932 3, 235 0 102 193 732 0 1, 334 643 0 229 0 
8, 847 2,111 0 64 97 686 0 671 476 0 114 0 
6, 117 1, 361 0 48 69 480 0 344 357 0 61 0 
3, 998 793 0 23 16 303 0 176 244 0 29 0 
2, 456 480 0 10 4 258 0 75 122 0 10 0 
3, 457 611 0 14 6 395 0 49 133 0 1l 0 
530 74 0 0 0 64 0 0 7 0 2 0 
87, 544 26, 884 0 562 1, 092 5, 576 0 13, 517 4,451 0 1, 684 0 


See footnote at end of table. 
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TaBLE 13.—WNet volume of growing stock on commercial timberland in the East by species, diameter class, and timber supply 
region, January 1, 1970'—Continued 


[Million cubic feet] 
Softwoods 
Timber supply region and Total E Pon- 
diameter class (inches) all Total | Longleaf | Shortleai Eastern Spruce Other | derosa 
species soft- and and Other | white Jack and | Eastern eastern and 
woods slash loblolly yellow | and red pine balsam | hemlock | Cypress soft- Jeffrey 
pines pines pines pines fir woods pine 
Northcentral: 
3, 321 0 96 59 229 548 1, 568 56 0 750 10 
3, 008 0 135 82 236 563 1,195 97 0 678 19 
1, 919 0 150 86 236 347 528 133 0 410 25 
1, 320 0 111 62 298 191 252 157 1 223 23 
873 0 70 41 285 69 109 147 1 131 17 
632 0 31 20 244 25 83 135 7 71 13 
420 0 13 8 211 4 31 101 2 40 7 
300 0 3 2 159 0 22 80 2 22 6 
376 0 2 1 188 0 4 134 11 31 3 
55 0 0 0 36 0 0 10 6 1 0 
12, 229 0 615 363 2, 125 1,751 3, 795 1, 054 32 2, 362 127 
10, 257 0 * 159 259 1,071 548 6, 142 911 0 1, 154 10 
9, 567 0 244 350 1, 212 563 5, 054 953 0 1, 168 19 
6, 640 0 277 321 1, 074 347 2, 960 888 0 744 25 
4, 556 0 214 255 1, 030 191 1, 586 801 1 452 23 
2, 984 0 134 139 971 69 781 624 1 245 17 
1, 994 0 79 89 725 25 428 492 7 133 13 
1, 213 0 36 25 515 4 207 345 2 69 7 
780 0 14 6 417 1 98 202 2 32 6 
988. 0 16 7 583 0 54 267 11 43 3 
130 0 0 0 100 0 0 18 6 4 0 
otal: ;North==ssees 155, 677 39, 114 0 1,177 1, 455 7, 702 1,751 17, 313 5, 506 32 4, 047 127 
Southeast: 
5.0 to 7.0 9, 019 4, 905 1, 382 2, 266 784 37 0 0 12 351 68 0 
7.0 to 9.0_____ 12, 196 6, 817 2, 004 3, 149 1, 014 53 0 1 15 529 48 0 
9.0 to 11.0 18, 487 7, 422 2, 248 3, 537 944 57 0 1 19 560 53 0 
1VO}tonZioMaes 12, 799 6, 621 1, 831 3, 333 725 77 0 1 27 587 36 0 
13.0 to 15.0. 10, 393 4, 1, 140 2, 699 455 70 0 0 20 473 23 0 
15.0 to 17.0. a3 3, 138 584 1, 928 255 48 0 0 25 285 9 0 
17.0 to 19.0 4, 985 1, 869 245 1, 197 151 37 0 0 22 207 7 0 
19.0 to 21.0. 3, 033 1, 007 103 671 57 36 0 0 15 118 3 0 
21.0 to 29.0 4, 023 1, 023 63 640 38 67 0 0 35 174 3 0 
2010: ones aes 832 149 1 47 0 9 0 0 23 68 0 0 
HL otalsea sees ee 78, 134 37, 837 9, 606 19, 472 4, 427 495 0 8 218 3, 355 254 0 
Southcentral 
9: 0)t 017.0 nue eee ee 8,579 3, 924 377 3, 203 202 5 0 0 2 45 87 0 
720)t0:910 See 11, 925 5, 789 675 4, 670 241 13 0 0 7 114 67 0 
9.0 to 11.0 13, 362 6, 677 827 5, 403 229 20 0 0 7 157 32 0 
11.0 to 13.0 13, 141 6, 814 940 5, 410 220 19 0 0 7 194 21 0 
13.0 to 15.0. 11, 459 5, 982 679 4,811 161 22 0 0 8 287 10 0 
15.0 to 17.0. 8, 4, 498 420 3, 722 102 19 0 0 9 218 5 0 
17.0 to 19.0. 5,578 2, 929 204 2, 438 68 18 0 0 2 193 4 0 
19.0 to 21.0. , 1, 869 71 1, 599 41 9 0 0 4 141 1 0 
21.0 to 29.0 4, 486 1, 903 52 1, 580 40 19 0 0 4 206 0 0 
20 Os eee ete mee we eee nm 596 178 0 80 5 3 0 0 0 87 0 0 
AREAL le fell eee 81,383 | 40, 567 4,249 | 32,918 1,314 151 0 0 55 1, 646 231 0 
South: 
5.0 to 17, 598 8, 829 1, 760 5, 470 987 43 0 1 15 396 155 0 
7.0 to 24, 122 12, 606 2, 679 7, 819 1, 255 66 0 1 23 643 115 0 
9.0 to 26, 850 14, 100 3, 076 8, 940 1,173 7 0 1 26 717 86 A) 
11.0 to 25, 941 18, 435 2,771 8, 744 945 97 0 1 34 781 58 0 
13.0 to 21, 852 10, 865 1, 819 7,510 617 92 0 1 29 761 34 0 
15.0 to 15, 966 7, 636 1, 005 5, 650 357 67 0 0 34 508 15 0 
17.0 to 10, 563 4,799 450 3, 635 219 55 0 0 25 400 12 0 
19.0 to 6, 682 2, 876 175 2, 270 98 45 0 1 20 260 4 0 
21.0 to 8, 509 2, 926 116 2, 220 79 86 0 0 39 381 3 0 
29:0 | een ee Ee 1, 429 1 128 6 12 0 0 23 155 ) 0 
Total, South____________ 159,517 | 78, 404 13,855 | 52,391 5, 741 646 0 8 273 5, 002 485 0 
Summary of the East: ; 
5.0 to 7.0. 47, 157 19, 087 1, 760 5, 629 1, 247 1,114 548 6, 142 926 396 1, 309 10 
7.0 to 9.0 55,3 22,174 2, 679 8, 064 1, 1, 279 563 5, 056 977 643 1, 284 19 
9.0 to 11.0. 53, 813 20, 740 3, 076 9, 218 1, 495 1, 152 347 2, 962 915 717 830 25 
11.0 to 13.0 46, 580 17, 992 2,771 8, 958 1, 201 1, 128 191 1, 588 835 782 510 23 
13.0 to 15.0. 37, 529 13, 850 1, 819 7, 645 756 1, 063 69 782 653 762 279 17 
15.0 to 17.0. 27, 192 9, 630 1, 005 5, 730 447 792 25 428 527 511 148 13 
17.0 to 19.0 18, 038 6, 013 450 3, 671 244 570 4 207 371 403 81 7 
19.0 to 21.0__ 11, 356 3, 657 175 2, 284 105 463 0 98 223 262 36 6 
21.0 to 29.0 15, 578 3, 915 116 2, 236 87 669 0 54 307 392 46 3 
29.0 | wen nee eee Send 2, 569 457 1 128 6 113 0 0 42 161 4 0 
DP otalw cesses 9.) 315,194 | 117,519 13,855 | 53, 569 7, 197 8, 348 1,751 17, 321 5,779 5, 034 4, 533 127 


See footnote at end of table, 
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260 THE OUTLOOK FOR TIMBER IN THE UNITED STATES 


TaBLeE 15.—Net volume of sawtimber on commercial timberland in the East by species, diameter class, and timber supply region, 
January 1, 1970 } 


(Million board feet, International 14-inch log rule] 


Softwoods 
Timber supply region and Total 
diameter class (inches) all Total | Longleaf |Shortleaf} Other | Eastern Spruce Other | Ponder- 
species soft- and and yellow white Jack and Eastern | Cypress | eastern | osa and 
woods slash loblolly pines and red pine balsam | hemlock soft- Jeffrey 
pines pines pines fir woods pine 
Northeast: 

SO todl.0s. 2 5-22 cle 15, 809 15, 809 0 399 802 2, 788 0 8, 349 2,391 0 1,079 0 
TP: 0it0;13.0) 2222 2c Sects e 40, 994 11, 799 0 340 678 2,675 0 5, 011 2, 272 0 820 0 
1BOitOM 50S. s22 8 ee 33, 344 8, 107 0 233 383 2, 669 0 2,610 1,773 0 436 0 
EBOO Ti0st2esccoeeeaseoes 24, 424 5, 532 0 184 276 1, 985 0 1, 424 1, 428 0 232 0 
TOM Op OO et Sees eee. eee 16, 772 3, 356 0 97 73 1,330 0 727 1,010 0 117 0 
INO MO 210s yaaa eee ee 10, 737 2,131 0 46 16 1, 164 0 328 530 0 45 0 
21 0:t0 20:05 2. 2 Sate ae 15, 604 2, 763 0 61 36 1, 801 0 219 590 0 54 0 
PLE ie Orie beer ere eae a ee Seats 2, 464 346 0 0 0 296 0 0 37 0 12 0 

MOtalese=<2=22n--2eccae2 160, 151 49, 846 0 1, 362 2, 267 14, 711 0 18, 670 10, 035 0 2,799 O a 
Northcentral: 

9O0tOMT On. f2c2estee2e52 22 8, 656 8, 656 0 593 419 1, 293 1, 451 2, 367 675 1 1,748 106 
POON S 02. cee esac aoe 43, 635 6, 373 0 525 327 1,618 876 1, 121 820 8 953 122 
13.0 to 15.0___-_-_- ---| 36,123 4, 636 0 405 229 1, 676 343 515 787 9 570 99 
16:0'toil7:0. 2-2 _=- = 27, 705 3, 521 0 180 112 1, 442 153 408 762 38 337 84 
TVA0'to19.0222 2222 sez] 9197325 2, 469 0 64 48 1, 273 19 193 587 15 214 52 
19:0\t0/ 21.0: 222-222 z22|, 12,378 1,742 0 17 12 904 3 139 482 16 119 45 
21.0 to:29.0..2--_-2= See 20, 226 2, 453 0 12 5 1, 225 0 25 870 83 201 28 
20: Fee ae 8 eves ean Sts ts 3, 665 362 0 2 0 229 0 0 74 42 13 0 

Wotalis ferteasatesksea3 171,716 30, 215 0 1, 800 1,155 9, 662 2, 847 4,772 5, 061 216 4, 159 539 
North: 

9.0 to 11.0___--- Nise eeesss 24, 465 24, 465 0 992 1, 221 4, 081 1, 451 10, 716 3, 067 1 2, 827 106 
11.0 to 13.0_.----.--- 84, 629 18, 172 0 865 1, 005 4, 293 876 6, 133 3, 092 8 1,774 122 
13.0 to 15.0___-_- 69, 467 12, 744 0 638 613 4, 345 343 3, 125 2, 561 9 1, 007 99 
15.0;to'L7:05---2 = 52, 130 9, 053 0 365 388 3, 428 153 1, 833 2,191 38 570 84 
0 T0190 Sos2ssua2 36, 097 5, 826 0 161 122 2, 603 19 920 1, 598 15 331 52 
19.0 to 21.0.________- 23, 115 3, 873 0 64 28 2,069 3 467 1,012 16 165 45 
21.0 to 29.0_...-.-.-- 35, 831 5, 217 0 73 42 3, 026 0 245 1, 461 83 256 28 
DO 0-Fe2 Sant oss caeen es ance 6, 129 708 0 2 0 525 0 0 112 42 26 0 

Rotall: 222-222 ss sees se se 331, 868 80, 061 0 3, 163 3, 422 24, 374 2, 847 23, 442 15, 096 216 6, 959 539 
Southeast: 

O20 CO O22. 224 ee eae 27,112 27,112 8, 972 12, 401 3, 297 214 a 10 67 1, 934 214 0 
ITOitO1S:05532-.2.2 25- a 50, 040 28, 622 8, 302 14, 303 2,949 336 0 all 115 , 444 157 0 
13:0:t0'19.02_.. 222225. = ---| 45,234 22,997 5, 555 12, 687 2, 023 327 0 7 97 2,197 102 0 
15:0'to.17.0) 222-225. =.2|- “83;861 15, 447 2, 875 9, 557 1,190 236 0 2 122 1, 415 47 0 
17:0 t0'19.0...-..-<-2=- --| 23,498 9, 474 1, 256 6, 116 712 187 0 3 113 1, 048 35 0 
19:0 to'21.0. 222.2256. ae 14, 364 5, 068 512 3, 400 271 179 0 6 79 607 12 0 
202060 29:0 5222-22 5-.-- =a 19, 107 5, 298 340 3, 322 191 350 0 2 172 902 17 0 
2910-2 aes ee ett Sot sces 3, 797 691 5 233 1 43 0 0 100 305 0 0 

Motel 2.2. ss2ssiz22<sehe 217,015 | 114,712 27, 821 62, 022 10, 638 1,877 0 44 868 10, 854 586 0 
Southcentral: 

S06 102 a4 A seesece teas 26, 976 26, 976 3, 545 21, 758 882 71 0 0 27 594 96 0 
TOO 3:05 22-6222 eee -| 58,341 33, 932 4,765 27,019 1, 050 89 0 0 30 890 87 0 
13.060: 15.0225. 225-222 a 56, 903 32, 692 3, 734 26, 383 854 106 0 0 43 1, 519 50 0 
15:0 to 17.0. 2....2-225. = 45, 415 25, 981 2, 420 21, 569 569 98 0 0 44 1, 252 27 0 
bly i hae hh) eee eeeenane _ 30, 348 17, 334 1, 201 14, 492 371 89 0 0 14 1, 137 28 0 
19.0 T0210 Oss. 22 <a2 ees x 20, 283 11, 309 436 9,711 237 50 0 0 25 841 6 0 
21.0 to 29.0_....-222..- : 25, 220 11, 828 325 9, 873 241 98 0 0 22 1, 269 0 0 
DO ee ee te eee eee ene 3, 344 1,108 0 508 39 19 0 0 4 536 0 0 

Motalec 22522222 tease 266, 834 161, 163 16, 428 131, 316 4, 246 622 0 0 211 8, 040 297 0 
South: 

O.0:TOW TON = soe s a ee 54, 088 54, 088 12,517 34, 160 4,180 286 0 10 94 2, 529 310 0 
FLO UO13.0. 22 -2see25 -| 108,381 62, 554 13, 067 41, 322 4, 000 426 0 11 146 3, 334 244 0 
13.0 to 15.0_____- -| 102,137 55, 690 9, 290 39,070 2,877 434 0 7 140 3, 716 153 0 
16:0:to:47.0:--- Z 79,277 41, 429 5, 296 31, 126 1, 759 334 0 2 166 2, 667 75 0 
17,0)60: 19:02 22.2: ---| 53,846 26, 808 2, 457 20, 609 1, 083 277 0 3 128 2, 185 64 0 
19.070 21:0.. <2 2.5 < See 34, 648 16, 378 948 13, 112 508 229 0 6 104 1, 448 19 0 
21.0 €0'29.0. 22-2... ---| 44,327 17, 127 665 13,195 432 449 0 2 194 2,171 17 0 
2030 eke ae es ae re ee 7, 142 1,799 5 742 41 62 0 0 105 842 0 0 

Totalin soos see ee 483, 850 275, 875 44, 249 193, 338 14, 884 2,499 0 44 1, 080 18, 895 883 0 
Summary of the East: 

OO TOM Obs: seo 2S. eo 78, 553 78, 553 12, 517 35, 152 5, 401 4, 367 1, 451 10, 726 3, 162 2, 530 3, 138 106 
UO Ons 022s ees oe oe es 193, 011 80, 727 13, 067 42,188 5, 006 4,719 876 6, 144 3, 238 3, 343 2,019 122 
43:0 't0'95:0..2. 2 2259-522 zak 171, 605 68, 434 9, 290 39, 709 3, 491 4,779 343 3, 132 2,701 3, 725 1, 160 99 
AS Ot ONL .02 2. 2 o4_ 2225 soa 131, 407 50, 482 5, 296 31, 491 2,148 3, 763 153 1, 836 2, 357 2,705 645 84 
T70'to9:02 2. eee 89, 944 32, 635 2, 457 20, 771 1, 206 2, 880 19 923 1,726 2, 201 395 52 
19:0'¢0\21 02 feo 22a 57, 763 20, 251 948 13, 176 537 2, 298 3 474 nay 1, 465 184 45 
20 000'29:05 22 os ose. ae ceee 80, 159 22, 344 665 13, 268 474 3,475 0 247 1, 655 2, 254 273 28 
20: Or patemed cee eae ak ots 13, 272 2, 507 5 744 41 588 0 0 217 884 26 0 

Motalvesss-tese sean eee 815,718 | 355, 937 44,249 © 196, 502 18, 307 26, 873 2, 847 23, 486 16, 177 19, 111 7, 842 539 


See footnote at end of table. 
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TaBLE 17.—Net volume of growing stock on commercial timberland in the East 


APPENDIX I. FOREST STATISTICS, 1970 


January 1, 1970} 


{Million cubic feet] 
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, by species and section, region, and State 


Softwoods 
Total 
Section, region, and State all Total | Longleaf | Shortleaf}| Other Eastern Spruce Other Ponder- 
species soft- and and yellow white Jack and Eastern | Cypress | eastern | osa and 
woods slash loblolly | pines and red pine balsam | hemlock soft- Jeffrey 
pines pines pines fir woods pine 
New England: 
Connecticuta=2- Sse 1, 898 228 0 0 3 57 0 135 0 34 0 
Maines aa aan ae 21, 253 14, 763 0 0 0 1,517 0 10, 756 1,151 0 1, 339 0 
Massachusetts__ 2,717 770 0 0 67 395 0 44 258 0 6 0 
New Hampshire -_ 5, 147 2,902 0 0 0 1, 267 0 1, 159 460 0 15 0 
Rhode Island 267 20 0 0 0 15 0 0 0 0 5 0 
Wermont isan ae aan 3, 928 1, 508 0 0 0 314 0 796 337 0 61 0 
Motaleaeec== eee a 35, 210 20, 191 0 0 70 3, 565 0 12, 755 2, 341 0 1, 460 0 
Middle Atlantic: 
Delawaresese nes eae ees 657 229 0 175 54 0 0 0 0 0 0 0 
Maryland =sesseee 3,074 531 0 308 192 0 0 0 20 0 al 0 
New Jersey-__-------- 1, 729 385 0 6 300 23 0 0 28 0 28 0 
New York___-_._-_-_- 12,517 3, 291 0 0 21 1,321 0 673 1,121 0 155 0 
Pennsylvania 20, 271 1,600 0 0 184 584 0 ll 796 0 26 0 
WestiVirgina lass menr eis wns 14, 086 657 0 73 272 85 0 78 145 0 5 0 
otal See eae eee 52, 334 6, 693 0 562 1,023 2,013 0 762 2,110 0 225 0 
Lake States: 
Michigans Sees eee 16, 558 4,313 0 0 0 724 412 1,399 642 0 1, 136 0 
Minnesota- -_-_.-._----- ae 11,727 3, 896 0 0 0 665 886 1,735 0 0 610 0 
North Dakota___.-_-___ on 276 0 0 0 0 0 0 0 0 0 0 0 
South Dakota (East) ______- 102 19 0 0 0 0 0 0 0 0 0 19 
Wisconsineeees sas manos 11, 411 2, 663 0 0 0 698 452 662 360 0 491 0 
Totale se on ase ee oe 40, 074 10, 891 0 0 0 2, 087 1,750 3, 796 1, 002 0 2, 237 19 
Central: 
Lino S eae eens 2, 328 19 0 16 0 0 0 0 0 2 2 0 
nN Gian assets sa eee os 3, 607 70 0 13 26 0 0 0 0 11 20 0 
OW Reso sees eee eee eae 1, 807 4 0 0 0 0 0 0 0 0 4 0 
KA niSaS Sees eran IE aS 534 0 0 0 0 0 0 0 0 0 0 0 
Kentuckyaeee eee eee 8, 547 622 () 234 258 10 0 0 45 8 66 0 
Missouri eee 6, 496 385 0 353 0 0 0 0 0 ll 21 0 
Nebraska sas sense a 506 115 0 0 0 0 1 0 0 0 4 109 
Ohios a ee ee ae 4, 233 124 0 0 80 28 0 0 8 0 8 0 
Totaly eeeeee eee eee 28, 058 1, 339 0 616 364 38 1 0 53 32 125 109 
otal; North=22---2-2--- 155, 676 39, 114 0 1,178 1, 457 7,703 1, 751 17, 313 5, 506 32 4, 047 128 
South Atlantic: 
North Carolinas 225225 2222-- 19, 680 8, 509 358 5, 834 1, 565 254 0 8 114 296 80 0 
South Carolina_-__________- 12,700 6, 369 903 4, 336 583 19 0 0 4 478 47 0 
Wireint ase see Se ae ae 15, 171 4, 216 0 2, 520 1, 349 157 0 1 92 48 48 0 
Motalis eas ae. eee 47, 551 19, 094 1, 261 12, 690 3, 497 430 0 9 210 822 175 0 
East Gulf: 
Mloridate sesso essere meals 10, 888 6, 904 4, 039 511 435 0 0 0 0 1, 845 74 0 
Georgias Res aia 19, 695 11, 839 4, 305 6, 272 495 65 0 0 10 687 5 0 
Total ae ase etek bee 30, 583 18, 748 8, 344 6, 783 930 65 0 0 10 2, 582 79 0 
Central Gulf: 
16, 010 9, 232 2,029 6, 634 421 0 0 0 0 114 35 0 
Mississippi_ 13, 878 7,189 1, 281 5, 578 145 0 0 0 0 161 24 0 
Tennessee 10, 396 1, 800 0 819 642 151 0 0 55 29 104 0 
Motale esas eee 40, 284 18, 221 3, 310 13, 031 1, 208 151 0 0 55 304 163 0 
15, 366 6, 539 0 6, 303 0 0 0 0 0 187 49 0 
13, 602 7, 596 674 5, 725 107 0 0 0 0 1, 088 2 0 
1, 648 850 0 845 0 0 0 0 0 1 5 0 
10, 483 7,361 266 7, 016 0 0 0 0 0 67 13 0 
Tot alee ees ah Soe a 41, 099 22, 346 940 19, 889 107 0 0 0 0 1, 343 69 0 
Total, South. ______- eee 159, 517 78, 404 13, 855 52, 393 5, 742 646 0 9 275 5, 001 486 0 
Total, Eastern United 
States eae 315,193 | 117,518 13, 855 53, 571 7,199 8, 349 1,751 17, 322 5, 781 5, 033 4, 533 128 


See footnote at end of table. 
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TABLE 19.—Net volume of sawtimber on commercial timberland in the East by species and section, region, and State, as of 
January 1, 1970} 


(Million board feet, International 14-inch log rule] 


Softwoods 
Total 
Section, region, and State all Longleaf | Shortleaf| Other | Eastern Spruce Other |Ponderosa 
species Total and and yellow white Jack and Eastern | Cypress | eastern and 
softwoods| slash loblolly pines and red pine balsam | hemlock softwoods| Jeffrey 
pines pines pines fir pine 
New England: 
Connecticut Bee 2 ees 2,611 346 0 0 6 95 0 0 238 0 7 0 
Maing he eae see eee pase eae 34, 520 23, 456 0 0 0 4, 568 0 13, 838 2, 666 0 2, 383 0 
Massachusetts - -__---------- 3, 128 1,324 0 0 48 832 0 30 411 0 3 0 
New Hampshire___-_---_-_- 10, 040 6, 862 0 0 0 3, 701 0 2, 064 1,078 0 18 0 
Rhode Island__---.__-----_- 193 25 0 0 0 23 0 0 0 0 3 0 
Vermont = aa eee 6, 778 2, 800 0 0 0 693 0 1,337 720 0 50 0 
57, 270 34, 813 0 0 54 9,912 0 17, 269 5, 113 0 2, 464 0 
1, 361 460 0 418 42 0 0 0 0 0 0 0 
6, 962 1, 281 0 798 432 0 0 0 21 0 30 0 
4, 276 749 0 10 561 26 0 0 99 0 53 0 
24, 980 7, 274 0 0 41 3, 116 0 1,178 2,711 0 227 0 
29, 616 3, 434 0 0 357 1, 400 0 9 1, 651 0 17 0 
35, 686 1, 836 0 138 778 257 0 213 441 0 8 0 
Tota lene ee ow 102, 881 15, 034 0 1, 364 2,211 4,799 0 1, 400 4, 923 0 335 0 
38, 087 11, 026 0 0 0 3, 351 372 1, 891 3, 189 0 2, 221 0 
20, 067 8, 041 0 0 0 3, 254 1, 863 2, 104 0 0 820 0 
564 0 0 0 0 0 0 0 0 0 0 0 
339 58 0 0 0 0 0 0 0 0 0 58 
22, 296 6, 963 0 0 0 2, 967 611 ans 1, 688 0 920 0 
81,353 26, 088 0 0 0 9, 572 2, 846 4,772 4, 877 0 3,961 58 
7, 834 25 0 10 0 0 0 0 0 13 1 0 
11, 209 184 0 12 64 0 0 0 0 74 34 0 
6, 597 10 0 0 0 0 0 0 0 0 10 0 
1, 903 1 0 0 0 0 0 0 0 0 1 0 
Kentucky_ 30, 200 1, 968 0 782 822 35 0 0 154 61 115 0 
Missouriaasee as eae 16, 050 1,072 0 996 0 0 0 0 0 68 0 
ING braska see mance ae ise 1,992 489 0 0 0 0 1 0 0 0 7 482 
Ohi gue eee Sane a 14, 579 378 0 0 270 56 0 0 30 0 22 0 
TO taleearene amare edouyea 90, 364 4,127 0 1, 800 1, 156 91 1 0 184 216 198 482 
Total, North____________ 331, 868 80, 062 0 3, 164 3, 421 24, 374 2, 847 23, 441 15, 097 216 6, 958 540 
South Atlantic: 
58, 128 28, 612 987 20, 630 3,992 971 0 42 442 1, 322 226 0 
36, 434 20, 382 2, 800 13, 989 ial) 68 0 0 13 1, 732 62 0 
39, 227 11, 885 0 8, 066 2,614 549 0 2 380 209 65 0 
Lotale ses sesse agate 133, 789 60, 879 3, 787 42, 685 8, 323 1, 588 0 44 835 3, 263 353 0 
East Gulf: i 
lori da spe eee see es 30, 464 19, 966 11, 245 1, 983 1,055 0 0 0 0 5, 454 228 0 
Georgiana seals eras 52, 762 33, 868 12, 788 17, 354 1, 260 290 0 0 34 2, 138 5 0 
Totalees ee ee seen 83, 226 53, 834 24, 033 19, 337 2,315 290 0 0 34 7, 592 233 0 
Central Gulf: 
(Ala arn ae eee 52, 769 34, 874 7,914 24, 975 1,376 0 0 0 0 550 58 0 
Mississippi 44,732 28, 079 4, 825 21, 689 679 0 0 0 0 840 47 0 
phennesseetmenans sa laa ered 26, 340 4, 699 0 1,972 1, 668 622 0 0 212 130 95 0 
eho talemnnese ce sete sul 123, 841 67, 652 12, 739 48, 636 3, 723 622 0 0 212 1, 520 200 0 
West Gulf: 
PAT Kansas ease sae ue 46, 386 25, 252 0 24, 258 0 0 0 0 0 940 53 0 
Louisiana____________ 53, 997 35, 012 2,639 26, 575 524 0 0 0 0 5, 268 6 0 
Oklahoma__________- 4, 490 2, 789 0 PIC 0 0 0 0 0 3 9 0 
pexase Soe Ne ee ers 38, 121 30, 459 1, 050 29, 070 0 0 0 0 0 310 29 0 
Rotalerk 0 a eS 142,994 93, 512 3, 689 82, 680 524 0 0 0 0 6, 521 97 0 
Total) South... -.-.----- 483, 850 275, 877 44, 248 193, 338 i 14, 885 2, 500 0 44 é 1,081 18, 896 883 0 
Total, Eastern United 
States meee ia eeaoen 815, 718 355, 939 44, 248 196, 502 18, 306 26, 874 2, 847 23, 485 16, 178 19, 112 7, 841 540 


See footnote at end of table. 
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TaBLE 25.—WNet annual growth and removals of growing stock on commercial timberland in the United States, by softwoods and 
hardwoods and section, region, and State, 1970 } 


[Thousand cubic feet] 


All species Softwoods Hardwoods 
Section, region, and State Sees 
Growth Removals Growth Removals Growth Removals 
New England: 
45, 362 8, 553 6, 110 1,310 39, 252 7, 243 
710, 800 408, 700 550, 000 275, 200 160, 800 133, 500 
80, 999 31, 329 22, 585 14, 709 58, 414 16, 620 
138, 136 60, 490 85, 818 24, 635 52, 318 35, 855 
9, 758 2, 376 889 493 8, 869 1, 883 
92, 850 60, 995 45, 416 22, 043 47,434 28, 952 
1, 077, 905 562, 443 710, 818 338, 390 367, 087 224, 053 
30, 959 11, 858 8, 076 8, 337 22, 883 3, 521 
106, 499 75, 572 16, 576 30, 774 89, 923 44, 798 
56, 911 12, 301 16, 082 5, 501 40, 829 6, 800 
285, 857 114, 904 80, 247 21, 983 205, 610 92, 921 
762, 820 231,755 44, 375 16, 443 718, 445 215, 312 
553, 665 155, 216 25, 542 12, 646 528, 123 142, 570 
ANGE ood oes Sa ae eS ee Ee eS EERE 1, 796, 711 601, 606 190, 898 95, 684 1, 605, 813 505, 922 
Lake States: 
Michigan seven a aae eet eee eae eae sea Re Ey 605, 111 213, 078 176, 878 54, 770 428, 233 158, 308 
Minnesota __- 455, 635 155, 198 114, 881 70, 227 340, 754 84, 971 
INortheDakotase.-— 4, 973 3, 136 0 0 4, 973 3, 136 
South Dakota (East) 4,158 1, 859 928 409 3, 230 1, 450 
\WiSCOnSinme eee ene | ea ea Soe ee ee 503, 637 308, 983 133, 039 39, 185 370, 598 269, 798 
ROTA EE See teense hire Sey enh es eee ise em te 1, 573, 514 682, 254 425, 726 164, 591 1, 147, 788 517, 663 
92, 502 91, 096 1, 388 1, 009 91, 114 90, 087 
106, 525 65, 692 3, 886 484 102, 639 65, 208 
81,181 50, 405 230 318 80, 951 50, 087 
16, 002 7, 616 23 20 15,979 7, 596 
319, 214 141, 254 21, 222 11, 067 297, 992 130, 187 
302, 683 108, 835 24, 096 14, 086 278, 587 94, 749 
16, 718 10, 156 3, 831 1, 256 12, 887 8, 900 
157, 646 113, 120 5,015 1, 883 152, 631 111, 237 
Total rence s min Teeny RNa REINS See Da tere 1, 092, 471 588, 174 59, 691 30, 123 1, 032, 780 558, 051 
TRotalyNorthse oie eas see ae seat eee eae ese 5, 540, 601 2, 434, 477 1, 387, 133 628, 788 4, 153, 468 1, 805, 689 
South Atlantic: 
INIGHGIN ORRGII So ts ees ste seee teeter 885, 140 690, 716 449, 010 376, 816 436, 130 313, 900 
Southi@arolin stesso eee ane eee 691, 354 448, 977 440, 372 298, 758 250, 982 150, 219 
AVA Tn a eee Saas ae een ene ne ene ene se ae ns 563, 478 442, 907 168, 518 165, 956 394, 960 276, 951 
HS Ob ll pantera see ah ges non ee eat ts 2, 139, 972 1, 582, 600 1, 057, 900 841, 530 1, 082, 072 741, 070 
East Gulf: 
Mlorid aes. 3 - = = soot oe ao ae eee oe wrath on nee ane 531, 800 347, 900 415, 500 278, 300 116, 300 69, 600 
(Georgi at ree ae one ees emebeavescus 1, 356, 632 927, 939 993, 143 679, 535 363, 489 248, 404 
TO tal ee ee eee meee ol een CTE My nent ann 1, 888, 432 1, 275, 839 1, 408, 643 957, 835 479, 789 318, 004 
Central Gulf: : 
Alabama- - 947, 149 807, 183 718, 691 521, 487 228, 458 285, 696 
Mississippi- 966, 261 745, 962 591, 665 461, 870 374, 596 284, 092 
PRENNESSCRP Seo eee ae oe reat eee ea eee erences 509, 100 216, 400 102, 900 33, 200 406, 200 183, 200 
To tae eee eee Se en Ss oe Ret ore 2, 422, 510 1, 769, 545 1, 413, 256 1, 016, 557 1, 009, 254 752, 988 
778, 511 620, 108 402, 972 299, 414 375, 539 320, 694 
743, 842 721, 637 604, 804 522, 901 139, 038 198, 736 
70, 066 52, 076 48, 421 22, 532 21, 645 29, 544 
565, 972 461, 162 464, 828 335, 366 101, 144 125, 796 
ETO tall Seed a oe ind elroy Fe 2, 158, 391 1, 854, 983 1, 521, 025 1, 180, 213 637, 366 674, 770 
otal Couthe=sewssa aaa ea eters ee ee eee eee eee 8, 609, 305 6, 482, 967 5, 400, 824 3, 996, 135 3, 208, 481 2, 486, 832 
Pacific Northwest: 
Alaska iC oastalt a. sown ee seein re Sa ee 31, 200 157, 090 30, 938 157, 090 262 0 
Oregon: 
Western-_- 786, 000 1, 204, 000 633, 000 1, 183, 000 153, 000 21, 000 
IW asterns: ¢Shaee BE Ae CR er Oe Re Re 365, 000 352, 000 364, 500 352, 000 500 0 
Summary. 1, 151, 000 1, 556, 000 997, 500 1, 535, 000 153, 500 21, 000 


See footnotes at end of table. 
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TaBLE 25.—Net annual growth and removals of growing stock on commercial timberland in the United States, by softwoods and 
hardwoods and section, region, and State, 1970 \—Continued 


(Thousand cubic feet] 


; ; All species Softwoods Hardwoods 
Section, region, and State 
Growth Removals Growth Removals Growth Removals 
Pacific Northwest—Continued 
Washington: 
Westeri.2c222. 5225 once cca scteusseeSe cote eee 945, 000 1, 300, 000 720, 000 1, 237, 000 225, 000 63, 000 
HAStCMNe cats c= el aes Leeae ae Naas Se eet 299, 400 236, 070 296, 000 234, 000 3, 400 2, 070 
Summary .2 22 Pilsen. easel nc fobs hanes nese cesacs 1, 244, 400 1, 536, 070 1, 016, 000 1, 471, 000 228, 400 65, 070 
Motels veeasnmed ste cdessass cave ut ease kscececese eee 2, 426, 600 3, 249, 160 2, 044, 438 3, 163, 090 382, 162 86, 070 
Pacific Southwest: 
Californie. 2222s! a2 sss A nes Pe Re Se eee 630, 000 927, 000 545, 000 901, 000 85, 000 26, 000 
IG Wallin OMe coe o ace se ks ie saa es oe eset c eee e esas 20 2, 157 20 17 20 2,140 
Totals sete. a. Saou te en Ne dates eee 630, 000 929, 157 545, 000 901, 017 85, 000 ~ 98, 140 
Total; Pacific? Coast: e252 22-c2c.S.scce cee sean s ces 3, 056, 600 4, 178, 317 2, 589, 438 4, 064, 107 467, 162 114, 210 
Northern Rocky Mountain: 
ONO oat se eee ewes ac aneea ess enese eee caceesene 502, 963 357, 256 496, 981 357, 210 5, 982 46 
Montana's). . o22ccscecsecscsezocresseeese 443, 141 324, 411 439, 644 324, 379 3, 497 32 
South Dakota (West) 3 27,110 15, 655 26, 910 15, 655 200 0 
WYOMING $2. cts vece deus eandeustansestastuacedassvessees 45, 753 36, 155 42, 754 36, 155 2,999 0 
Totaled secs eee ens eee eee ee eee 1, 018, 967 733, 477 1, 006, 289 733, 399 12, 678 78 
Southern Rocky Mountain: 
IATIZ0NG 6 oon feeb oto Se eke sas cestmses oes an ee conoe aeons 71, 275 87, 741 66, 239 87, 557 5, 036 184 
Colorado 3_ ____- 157, 338 58, 993 123, 393 57, 489 33, 945 1, 504 
Nevada 3____._-- 2, 293 10 2, 052 10 241 0 
New Mexico 3__- 75, 061 44, 086 65, 888 43, 600 9,173 486 
Uitaln Sim es aes oe an see ke tence ee eee 36, 207 12, 740 25, 598 12, 260 10, 609 480 
Motels sae eee re eee eee eee eee nee 342, 174 203, 570 283, 170 200, 916 59, 004 2, 654 
Total; Rocky Mountain. <2 2.2. 222s252.225c25c225 1, 361, 141 937, 047 1, 289, 459 934, 315 71, 682 2, 732 
Total, jalliregions: 222 -<= 224-2222 8 st 2 eee ace n the 18, 567, 647 14, 032, 808 10, 666, 854 9, 623, 345 7, 900, 793 4, 409, 463 


1 Zeros indicate no data or negligible amounts. 
2 Growth estimate for Hawaii is not available. 


3 See footnote 2, table 3. 


TABLE 26.—Net annual growth and removals of sawtimber on commercial timberland in the United States, by softwoods and 
hardwoods and section, region, and State, 1970 } 


[Thousand board feet] 


Section, region, and State 


New England: 
Wonnectticitccs.ssancsee cofec teas secs tusecuseeceaceces 
Maine: 22:2. sss-o-s--2s-25552 
Massachusetts------ 
New Hampshire_-_---_____ 

Rhodé Island ...-=.:--.-...-<-- 
MONON sclccuu as cscsecn codec ccaeaceaesece=secneceseeee 


Middle Atlantic: 
DOA Wares a. seaec ce encase cee tonseeaneseaeceseoeseses 
Maryland_---- 
New Jersey - 


Lake States: 
Michigan 


See footnotes at end of table. 


All species Softwoods Hardwoods 

Growth Removals Growth Removals Growth Removals 
81,519 28, 293 12, 611 3, 687 68, 908 24, 606 
1, 622, 000 1, 299, 000 1, 224, 000 878, 000 398, 000 421, 000 
111, 740 128, 219 47,192 59, 859 64, 548 68, 360 
304, 892 219, 676 230, 885 98, 995 74, 007 120, 681 
7, 686 6, 400 1, 395 1, 209 6, 291 5, 191 
162, 727 162, 972 94, 828 69, 648 67, 899 93, 324 
2, 290, 564 1, 844, 560 1, 610, 911 1, 111, 398 679, 653 733, 162 
62, 641 32, 984 20, 456 21, 503 42,185 11, 481 
268, 053 320, 585 43, 019 126, 837 225, 034 193, 748 
141, 337 37, 059 37, 168 11, 569 104, 169 25, 490 
702, 595 415, 915 213, 213 66, 391 489, 382 349, 524 
1, 274, 604 718, 630 96, 087 52, 619 1, 178, 517 666, 011 
1, 343, 198 662, 826 73, 191 51, 002 1, 270, 007 611, 824 
3, 792, 428 2, 187, 999 483, 134 329, 921 3, 309, 294 1, 858, 078 
1, 588, 533 867, 017 545, 975 206, 816 1, 042, 558 660, 201 
1, 057, 665 485, 168 353, 554 242, 855 704, 111 242, 313 
18, 390 6, 785 0 0 18, 390 6, 785 
15, 719 4, 623 3, 459 770 12, 260 3, 853 
1, 348, 068 795, 824 380, 547 127, 470 967, 521 668, 354 
4, 028, 375 2, 159, 417 1, 283, 535 577, 911 2, 744, 840 1, 581, 506 
288, 587 396, 942 1, 800 1, 983 286, 787 394, 959 
288, 416 350, 851 8, 176 1, 030 280, 240 349, 821 
338, 274 162, 530 805 864 337, 469 161, 666 
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TABLE 26.—WNet annual growth and removals of sawtimber on commercial timberland in the United States, by softwoods and 
hardwoods and section, region, and State, 1970 \—Continued 


Section, region, and State 


Central—Continued 
Kansas 


Missouri 


Total, North 


South Atlantic: 
IN ont ht@ anolinasemeci es sean nem vee Sean ce sete ee 
South Carolinass sete ens Sere ee ee a ee 
Wareinias nies ee ee ester econ sesso mL laste oe 


Central Gulf: 
(Mabamascwesresn. sic. se eae oh. ee eee Boek 
Mississippi- 
Tennessee 


West Gulf: 
Arkansas 


Total, South 


Pacific Northwest: 
laska iC oastalie eis apes fie ee Ure Sieh eae a tee 
Oregon: 
IWieSCOnme sa soe nite eal Nl i 
MASterneaees oso ku ace ee Nee eee a be wee 


Western. 


Pacific Southwest: 
Walifornnigee sees ose se SOU eae Soe i es 
Hawaii 


Montana 3 
South Dakota (West) 3__- 
Wyoming 3 


Southern Rocky Mountain: 
Arizona 3 


Utah 3 


MotalRockysMountain's s2secee seca eee eee 


Total, all regions 


1 Zeros indicate no data or negligible amounts. 
2 Growth estimate for Hawaii is not available. 


(Thousand board feet] 


All species Softwoods Hardwoods 

Growth Removals Growth Removals Growth Removals 
48, 199 35, 691 0 0 48, 199 35, 691 
1, 198, 381 728, 089 75, 768 39, 846 1, 122, 613 688, 243 
. 460, 450 91, 249 30, 168 740, 854 430, 282 
80, 491 51, 630 21, 214 3, 085 59, 277 48, 545 
483, 974 571, 829 17, 353 5, 489 466, 621 566, 340 
3, 558, 425 2, 758, 012 216, 365 82, 465 3, 342, 060 2, 675, 547 
13, 669, 792 8, 949, 988 3, 593, 945 2,101, 695 10, 075, 847 6, 848, 293 
2,718, 217 2, 028, 851 1, 668, 692 1, 208, 834 1, 049, 525 820, 017 
2, 126, 688 1, 518, 088 1, 486, 581 999, 446 640, 107 513, 642 
1,511,156 1, 187, 050 542, 584 486, 952 968, 572 700, 098 
6, 356, 061 4, 728, 989 3, 697, 857 2, 695, 232 2, 658, 204 2, 033, 757 
1, 687, 500 1, 153, 700 1, 322, 500 934, 000 365, 000 219, 700 
4, 051, 940 2, 892, 756 3, 209, 562 2, 204, 338 842, 378 688, 418 
5, 739, 440 4, 046, 456 4, 532, 062 3, 138, 338 1, 207, 378 908, 118 
3, 073, 164 2, 900, 450 2, 547, 610 2, 028, 440 525, 554 872, 010 
3, 228, 384 2, 756, 830 2, 346, 722 1, 825, 233 881, 662 931, 597 
1, 428, 200 819, 600 309, 000 124, 000 1, 119, 200 695, 600 
7, 729, 748 6, 476, 880 5, 203, 332 3, 977, 673 2, 526, 416 2, 499, 207 
2, 603, 740 2, 537, 270 1, 713, 949 1, 375, 816 889, 791 1, 161, 454 
3, 153, 495 3, 024, 281 2, 737, 600 2, 350, 655 415, 895 673, 626 
191, 965 188, 834 156, 684 101, 840 35, 281 86, 994 
2, 253, 519 1, 837, 433 2, 054, 166 1, 406, 058 199, 353 431, 375 
8, 202, 719 7, 587, 818 6, 662, 399 5, 234, 369 1, 540, 320 2, 353, 449 
28, 027, 968 22, 840, 143 20, 095, 650 15, 045, 612 7, 932, 318 7, 794, 531 
164, 701 1, 079, 585 163, 317 1, 079, 585 1, 384 0 
3, 628, 000 7, 678, 000 3, 035, 000 7,591, 000 593, 000 87, 000 
1, 367, 000 2, 098, 000 1, 365, 900 2, 098, 000 1, 100 0 
4, 995, 000 9, 776, 000 4, 400, 900 9, 689, 000 594, 100 87, 000 
4, 326, 000 7, 707, 000 3, 590, 000 7, 493, 000 736, 000 214, 000 
1, 233, 100 1, 401, 440 1, 224, 000 1, 393, 000 9, 100 8, 440 
5, 559, 100 9, 108, 440 4, 814, 000 8, 886, 000 745, 100 222, 440 
10, 718, 801 19, 964, 025 9, 378, 217 19, 654, 585 1, 340, 584 309, 440 
2, 422, 000 5, 637, 000 2, 253, 000 5, 581, 000 169, 000 56, 000 
20 10, 812 20 119 20 10, 693 
2, 422, 000 5, 647, 812 2, 253, 000 5, 581, 119 169, 000 66, 693 
13, 140, 801 25, 611, 837 11, 631, 217 25, 235, 704 1, 509, 584 376, 133 
2, 005, 146 2, 105, 695 1, 992, 087 2, 105, 424 13, 059 271 
1, 486, 242 1, 814, 856 1, 473, 401 1, 814, 666 12, 841 190 
98, 815 87, 091 98, 815 87, 091 0 0 
164, 282 195, 687 160, 345 195, 687 3, 937 0 
3, 754, 485 4, 208, 329 3, 724, 648 4, 202, 868 29, 837 461 
306, 295 491, 706 289, 445 491, 131 16, 850 575 
671, 734 341, 219 609, 698 332, 813 62, 036 8, 406 
10, 412 63 10, 102 63 310 0 
252, 516 262, 103 226, 625 259, 314 25, 891 2, 789 
85, 122 69, 689 75, 409 69, 569 9, 713 120 
1, 326, 079 1, 164, 780 1, 211, 279 1, 152, 890 114, 800 11, 890 
5, 080, 564 5, 368, 109 4, 935, 927 5, 355, 758 144, 637 12, 351 
59, 919, 125 62, 770, 077 40, 256, 739 47, 738, 769 19, 662, 386 15, 031, 308 


3 See footnote 2, table 3. 
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TABLE 43.—Volume of unused residues at primary manufacturing plants in the United States, by timber supply region, industrial 
source, type of material, softwoods and hardwoods, 1970 } 


(Thousand cubic feet] 


All industries Lumber industry Veneer and plywood industry Other primary industries 
Species group and timber PORTS Ne he ia ae ed 
supply region E 
Total Coarse Fine Total Coarse Fine Total Coarse Fine Total Coarse Fine 
SOFTWOODS 
INortheasta eae ese seen seco 23, 608 11, 483 12, 125 22, 504 11, 121 11, 383 0 0 0 1, 104 362 742 
INorthecentrale=ss-2 2-3-2 eee 6, 942 4, 153 2, 789 6, 942 4, 153 2, 789 0 0 0 0 0 0 
MotalseNonth=2-=-eee= 30, 550 15, 636 14, 914 29, 446 15, 274 14,172 0 0 0 1, 104 362 742 
Southeastesss-cee ees ee eee 89, 427 19, 586 69, 841 87,177 18, 315 68, 862 1,379 787 592 871 484 387 
Southcentraleeess <2 s2o5 eases 85, 998 31, 665 54, 333 74, 643 28, 375 46, 268 2, 071 213 1, 858 9, 284 3,077 6, 207 
Total, South.-.-_-_-__-- 175, 425 51, 251 124, 174 161, 820 46, 690 115, 130 3, 450 1, 000 2, 450 10, 155 3, 561 6, 594 
PNW Douglas-fir. __.-.-_-__-- 131, 096 57, 414 73, 682 81, 575 26, 415 55, 160 25, 535 22, 812 2, 723 23, 986 8, 187 15, 799 
PNW ponderosa pine---_-_--- 45, 711 21, 829 23, 882 43, 244 19, 605 23, 639 2, 440 2, 211 229 27 13 14 
Alaska—Coastal___..._-.-_--- 8, 371 6, 605 1, 766 8, 371 6, 605 1, 766 0 0 0 0 0 0 
California and Hawaii--_----- 152, 080 68, 782 83, 298 145, 840 62, 542 83, 298 6, 033 6, 033 0 207 207 0 
Total, Pacific Coast____- 337, 258 154, 630 182, 628 279, 030 115, 167 163, 863 34, 008 31, 056 2, 952 24, 220 8, 407 15, 813 
Northern Rocky Mountain-_-_- 92, 985 33,117 59, 868 92, 666 32, 798 59, 868 319 319 0 0 0 0 
Southern Rocky Mountain-_-_- 45, 631 15, 104 30, 527 45, 447 14, 920 30, 527 184 184 0 0 0 0 
Total, Rocky Mountain_| 138, 616 48, 221 90, 395 138, 113 47,718 90, 395 503 503 0 0 0 0 
Total, softwoods__...--- 681, 849 | 269,738 | 412,111 | 608,409 | 224,849 | 383,560 | 37, 961 32, 559 5,402 | . 35,479 12, 330 23, 149 
HARDWOODS 

INortheast meters ee eee ae eae 71, 485 41, 206 30, 279 68, 114 39, 878 28, 236 436 94 342 2, 935 1, 234 1,701 
Northcentral___-_------------- 70, 034 30, 619 39, 417 63, 922 28, 839 35, 083 747 175 572 5, 365 1, 605 3, 760 
Total, North=----<22. 2. 141, 519 71, 825 69, 694 132, 036 68, 717 63, 319 1, 183 269 914 8, 300 2, 839 5, 461 
Southeastassceeee san aeees 77,791 23,779 | 54,012 | 71, 637 20,040 | 51,597 3, 265 2, 591 674 2, 889 1, 148 1,741 
Southcentral_-__-...---------- 89, 772 35, 896 53, 876 75, 750 29, 996 45, 754 2,415 2, 089 326 11, 607 3, 811 7, 796 
Total, South._------.-.- 167, 563 59, 675 107, 888 147, 387 50, 036 97, 351 5, 680 4, 680 1, 000 14, 496 4, 959 9, 537 

PNW Douglas-fir. ___-.._..--- 1, 637 582 1, 055 1, 561 512 1, 049 76 70 6 0 0 0 
PNW ponderosa pine-__---.--- 0 0 0 0 0 0 0 0 0 0 0 0 
Alaska—Coastal___._-.------- 0 0 0 0 0 0 0 0 0 0 0 0 
California and Hawaii----_--- 0 0 0 0 (0) 0 0 0 0 0 0 0 
Total, Pacific Coast____- 1, 637 582 1, 055 1, 561 512 1, 049 76 70 6 0 0 0 
Northern Rocky Mountain _-_- 10 5 5 10 5 5 0 0 0 0 0 0 
Southern Rocky Mountain-_--_- 435 230 205 435 230 205 0 0 0 0 0 0 
Total, Rocky Mountain_ 445 235 210 445 235 210 0 0 0 0 0 0 
Total, hardwoods-_-_--__-- 311, 164 132, 317 178, 847 281, 429 119, 500 161, 929 6, 939 5, 019 1, 920 22, 796 7, 798 14, 998 


1 Zeros indicate no data or negligible amounts. 


TaBLE 44.—Roundwood products, logging residues, and other removals from growing stcck and sawtimber, by section, region, 
State and species group, 1970 


z Roundwood products Logging residues Other removals 
Section, region, and State Species piste pa poi Sept A LS aye 
All Growing Saw- Growing Saw- Growing Saw- 
Sources stock timber stock timber stock timber 
Thousand | Thousand | Thousand | Thousand | Thousand | Thousand | Thousand 
New England: cubic feet | cubic feet | board feet | cubic feet | board feet | cubic feet board feet 
WOmMeCE CUT Meee ais eR SL LG Nae ee Softwoods__-_-___- 1, 049 951 2,715 59 139 300 833 
BD oe sae as LN Na Hardwoods. - - ---- 6, 386 5, 028 17, 671 633 1, 563 1,582 5, 372 
Maine___- Softwoods__------- 284, 135 231, 703 826, 811 36, 188 26, 539 7, 309 24, 650 
IDO Gaia Se Re nea Hardwoods. ------ 123, 511 108, 469 377, 581 19, 618 28, 875 5, 413 14, 544 
Massachusetts Softwoods__-_____- 12, 256 10, 862 45, 745 1, 276 3, 452 2,571 10, 662 
1) Oa Ser ee ee Hardwoods. ------ 13, 530 12, 108 53, 301 2, 371 5, 669 2, 146 9, 390 
New Hampshire Softwoods_-------- 21, 418 20, 474 86, 945 1, 198 135 2, 963 11, 915 
DOR eee Bee Hardwoods... _-.- 29,773 27, 915 96, 118 3, 302 11, 165 4, 638 18, 398 
Rhode Island Softwoods-_.-_----- 490 429 1, 057 16 40 48 112 
FT) Oe Niles ih Rae Hardwoods___-___- 1, 603 1, 238 3, 924 63 158 582 1, 109 
Wierm Ont aaa eae ns Sanna Ee Softwoods.__--_--- 17, 143 15, 908 52, 260 1, 818 2, 773 4,317 14, 615 
ID) 0 renee eran NOR Oe Che eS iL Hardwoods------- 25, 035 21, 485 76, 368 4,778 7,975 2, 689 8, 981 
FT. 6 tek] ERS HO rte tiene Riaedlita. cael Sp Softwoods__-_----- 336, 491 280,327 | 1,015,533 40, 555 33, 078 17, 508 62, 787 
Hardwoods. ------ 199, 838 176, 238 624, 963 30, 765 55, 405 17, 050 52, 794 
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TABLE 44.—Roundwood products, logging residues, and other removals from growing stock and sawtimber, by section, region, 
State and species group, 1970—Continued 


Roundwood products Logging residues Other removals 
All Growing Saw- Growing Saw- Growing Saw- 


Section, region, and State Species Sources stock timber stock timber stock timber 


a 


Thousand | Thousand | Thousand | Thousand | Thousand | Thousand | Thousand 


Middle Atlantic: cubic feet cubic feet board feet cubic feet board feet cubic feet board feet 
TD ela wales css oe ease ease ens oak Se cae eae eecas Softwoods--------- 8, 844 7, 004 19, 604 387 33 946 1, 866 
TD) On fen eon cee aus es ome ota Hardwoods- ------ 2, 964 2, 474 8, 936 585 677 462 1, 868 
Marylandsas22 15-252. Sess on esse eons Softwoods.-------- 27, 449 25, 056 119, 263 5, 631 7,144 87 430 
D0! saceseesetcesesenetosscssese =e Hardwoods. ------ 31, 986 29, 757 142, 739 9, 149 23, 760 5, 892 27, 249 
New Jersey. <222s22o2-42222.2ese5---- Softwoods..------- 6, 866 4, 550 10, 109 316 37 635 1, 423 
DD) QSOs ae See sone os eee ate eee Hardwoods- ------ 7, 608 5, 537 22, 158 593 689 670 2, 643 
New York Softwoods..-.----- 19, 482 18, 000 61, 818 3, 696 3, 605 287 968 
WOncseecs te feces=ceeeee see Hardwoods. - ----- 80, 194 69, 493 305, 054 15, 976 11, 957 7,452 32, 513 
Pennsylvania: ss. .6o222s22246 2222-25 Softwoods.-------- 13, 002 12, 070 43, 434 1, 261 599 3,112 8, 586 
1D oe eens Pee eee Hardwoods. ------ 145, 332 140, 768 542, 632 46, 887 16, 842 27, 657 106, 537 
West Virgitiia.:..-..2-cceseosasnne Softwoods..--- _ 12, 192 11, 168 47, 630 627 98 851 3, 274 
I) Oe eel ee he eon aoe te ees eee aoe Hardwoods. ------ 117, 762 115, 202 569, 439 20, 602 9,179 6, 766 33, 206 
Notalic 2: sc eecsseeasedaet sso sessecscse Softwoods_-------- 87, 835 77, 848 301, 858 11, 918 11, 516 5, 918 16, 547 
Hardwoods. ---.--- 385, 846 363, 231 1, 590, 958 93, 792 63, 104 48, 899 204, 016 
Softwoods-_-_------- 47, 832 45, 598 175, 058 4, 309 14, 393 4, 863 17, 365 
Hardwoods-- a 142, 867 129, 096 585, 354 11, 579 31, 280 17, 633 43, 567 
Softwoods-.-------- 52, 487 50, 417 184, 045 2, 027 2,418 17, 783 56, 392 
Hardwoods- - : 82, 982 73, 761 222, 830 6, 085 6, 820 5, 125 12, 663 
Softwoods..------- 136 0 0 0 0 0 0 
Hardwoods- ------ 1, 147 687 3, 027 36 138 2, 413 3, 620 
Softwoods-__-_----- 308 151 320 1 0 257 450 
Hardwoods. - ----- 1, 050 523 a bry pl 34 139 893 2, 143 
Softwoods 37, 463 36, 155 120, 259 1,591 2,110 1, 439 5, 101 
Hardwoods- ------ 166, 128 148, 436 535, 824 15, 405 24, 255 105, 957 108, 275 
Softwoods__------- 138, 226 132, 321 479, 682 7, 928 18, 921 24, 342 79, 308 
Hardwoods 394, 174 352, 503 1, 348, 606 33, 139 62, 632 132, 021 170, 268 
Illinois Softwoods_-------- 185 149 746 15 17 845 1, 220 
Do Hardwoods-_------ 42, 879 35, 430 206, 292 5, 425 14, 281 49, 232 174, 386 
Indiana Softwoods--- 131 126 523 8 11 350 496 
Do Hardwoods 52, 146 49, 308 280, 258 11, 237 54, 028 4, 663 15, 5385 
ToWaicosess-s-ssees=6 Softwoods-_-------- 49 46 212 3 if 269 645 
Do Hardwoods- ------ 14, 723 11, 265 60, 138 1, 5383 3, 716 37, 289 97, 812 
Kansas Softwoods_-------- 13 10 0 0 0 10 0 
ce) Hardwoods- ------ 7, 899 6, 183 30, 709 579 2, 661 834 2, 321 
Kentucky Softwoods_-------- 9, 724 9, 309 35, 278 524 716 1, 234 3, 852 
Do Hardwoods- ------ 107, 040 95, 629 516, 802 19, 189 86, 579 15, 369 84, 862 
Missouri Softwoods_-_------- 4,117 3,793 15, 679 182 223 10, 111 14, 266 
Do-=- Hardwoods. -.---- 103, 552 63, 054 350, 720 4, 428 21, 373 27, 267 58, 189 
Nebraska- .| Softwoods-.._-..--- 671 633 1770 24 32 599 1, 283 
Do .| Hardwoods- ------ 7, 442 6, 455 41, 587 796 3, 213 1, 649 3, 745 
Ohio: -2--22--<= Softwoods-_-__------ 1, 811 1, 596 4, 882 90 57 197 550 
Do Hardwoods. ------ 93, 817 83, 167 445, 765 20, 673 80, 863 7, 397 39, 712 
Total Softwoods-.--...---- 16, 701 15, 662 59, 090 846 1, 063 13, 615 22, 312 
Hardwoods- ------ 429, 498 350, 491 1, 932, 271 63, 860 266, 714 143, 700 476, 562 
Motaly North as se 22252 ee sen seuse sete Softwoods.--.----- 579, 253 506,158 | 1,856, 163 61, 247 64, 578 61, 383 180, 954 
Hardwoods. ------ 1, 409, 356 1, 242, 463 5, 496, 798 221, 556 447, 855 341, 670 903, 640 
South Atlantic: 
North Carolina Softwoods_.---.--- 347, 137 321,822 | 1,117,058 23, 689 33, 565 31, 305 58, 211 
Hardwoods- ------ 199, 267 174, 615 652, 768 92, 958 99, 247 46, 327 68, 002 — 
Softwoods 283, 931 268, 228 927, 246 17, 030 30, 824 13, 500 41, 376 
Hardwoods--_- 121, 448 104, 829 395, 346 26, 522 81, 632 18, 868 36, 664 
Softwoods 158, 038 148, 620 441, 296 6, 497 8, 995 10, 839 36, 661 
Hardwoods. -.-_--- 194, 748 173, 578 614, 168 67, 762 27, 806 35, 611 58, 124 ; 
Softwoods-_-------- 789, 106 738, 670 2, 485, 600 47, 216 73, 384 55, 644 136, 248 
Hardwoods------- 515, 463 453, 022 1, 662, 282 187, 242 208, 685 100, 806 162,790 | 
Softwoods----..---- 246, 870 228, 397 778, 843 13, 736 31, 941 36, 167 123, 216 | 
Hardwoods- ------ 38, 363 31, 492 133, 902 10, 474 23, 197 27, 634 62,601 | 
Softwoods--------- 649, 778 610, 079 1, 810, 501 38, 741 191, 453 30, 715 202, 384 © 
Hardwoods 139, 230 122, 801 558, 410 40, 842 69, 960 84, 761 60, 048 
Softwoods-_-...---- 896, 648 838, 476 2, 589, 344 52, 477 223, 394 66, 882 325, 600 © 
Hardwoods. ------ 177, 593 154, 293 692, 312 51, 316 93, 157 112, 395 122, 649 
Softwoods--------- 506, 445 488, 287 1, 971, 548 31, 600 50, 942 1, 600 5, 950 
7 D = =. Hardwoods. ------ 238, 384 197, 160 632, 696 31, 425 64, 692 57, 111 174, 622 
IMississipDl-e sez -25-- 62-58 2-5-2282 acees esse ease Softwoods_-------- 443, 086 428, 354 | 1, 767, 682 33, 516 57, 551 0 0 
DD) One Oates ans pete ee eee Hardwoods-__---- 207, 805 175, 523 602, 320 35, 679 79, 120 72, 890 250, 157 
Tennessee. _--- Softwoods._..----- 28, 745 27, 744 112, 413 1, 958 3, 293 3, 498 8, 294 © 
Do--222-- Hardwoods. ------ 132, 598 118, 645 556, 092 35, 965 77, 803 28, 590 61, 705 
Total: so. oc ssc sess edecsseteteseth aces Softwoods._.------ 978, 276 944, 385 | 3,851, 643 67, 074 111, 786 5, 098 14, 244 © 


Hardwoods. -_---- 578, 787 491,328 | 1,791,108 103, 069 221, 615 158, 591 486, 484 | 


APPENDIX I. FOREST STATISTICS, 1970 301 


TaBLE 44.—Roundwood products, logging residues, and other removals from growing stock and sawtimber, by section, region, 
State and species group, 1970—Continued 


Roundwood products Logging residues Other removals 
Section, region, and State Species ; ] E 
All Growing Saw- Growing Saw- Growing Saw- 
sources stock timber stock timber stock timber 
Thousand | Thousand | Thousand | Thousand | Thousand | Tho sand | Thousand 
West Gulf: cubic feet cubic feet board feet cubic feet board feet cubic feet board feet 
FAT ICAN SAS ee aes eee Rt ee Sn Softwoods--------- 276, 126 270, 068 1, 313, 452 25, 955 46, 811 3, 391 15, 553 
Hardwoods. .__-_-_- 184, 781 162, 214 655, 181 43, 116 95, 880 115, 364 410, 393 
Softwoods_.______- 467, 186 455, 883 2, 161, 230 40, 385 71, 116 26, 633 118, 309 
Hardwoods-_ - 135, 167 112, 837 395, 420 24, 533 54, 427 61, 366 223, 779 
Softwoods_-_- 20, 678 20, 202 97, 223 2,199 3, 997 131 620 
Hardwoods... 18, 126 15, 172 47,995 1, 932 3, 801 12, 440 35, 198 
Softwoods________- 316, 600 307, 981 1, 369, 588 27, 385 36, 470 0 0 
Hardwoods. ___-__- 58, 135 47, 707 179, 599 9, 017 14, 712 69, 072 237, 064 
Softwoods_________ 1, 080, 590 1,054,134 | 4,941, 493 95, 924 158, 394 30, 155 134, 482 
Hardwoods__-____- 396, 209 337, 930 1, 278, 195 78, 598 168, 820 258, 242 906, 434 
Totaly Southeosee! acetone eee Softwoods-_-________ 3, 744,620 | 3,575,665 | 13, 868, 080 262, 691 566, 958 157, 779 610, 574 
Hardwoods. -__-__- 1, 668, 052 1, 436, 573 5, 423, 897 420, 225 692, 277 630, 034 1, 678, 357 
Pacific Northwest: 
Mlaskai@oastallea sees seee a eee es eee Softwoods___.____- 118, 995 117, 770 746, 213 39, 320 79, 881 0 253, 491 
Hardwoods. _____- 0 0 0 0 0 0 0 
Oregon: 
WiesternBie sso .t feat le a eee oi Softwoods_________ 1, 166, 746 1, 006, 000 7, 006, 300 172, 000 551, 700 5, 000 33, 000 
Hardwoods_ - 18, 032 16, 800 75, 600 4, 200 11, 400 0 0 
Softwoods__-___- 344, 263 330, 880 2, 035, 060 21, 120 62, 940 0 0 
Hardwoods- _____- 0 0 0 0 0 0 0 
Softwoods___._-__- 1, 511, 009 1, 336, 880 | 9, 041, 360 193, 120 614, 640 5, 000 33, 000 
Hardwoods- ___--- 18, 032 16, 800 75, 600 4, 200 11, 400 0 0 
Washington: 
Western einen metre teeta 20 Se ls Softwoods________- 1, 143, 940 1, 036, 400 6, 737, 902 158, 600 512, 100 42, 000 242, 998 
D eres 48, 466 45, 500 168, 700 11, 500 25, 300 6, 000 20, 000 
eee an 203, 375 197, 200 1, 203, 900 12, 800 39, 100 24, 000 150, 000 
Kroes 1, 620 1, 600 7,100 400 1, 100 70 
ees 1, 347, 315 1, 233, 600 7, 941, 802 171, 400 551, 200 66, 000 392, 998 
rae 50, 086 47,100 175, 800 11, 900 26, 400 6, 070 20, 240 
eae a ate 2, 977, 319 2, 688, 250 | 17, 729, 375 403, 840 1, 245, 721 71, 000 679, 489 
Sc 68, 118 63, 900 251, 400 16, 100 37, 800 6, 070 20, 240 
Pacific Southwest: 
Walifornianes=t see ao eaaa eee eae ee Softwoods-_-_.._____ 827, 480 781, 000 5, 119, 000 92, 000 286, 000 28, 000 176, 000 
Hardwoods-______- 16, 243 10, 956 41,113 13, 479 11, 607 1, 565 3, 280 
Softwoods-_-_._____ 17 17 119 0 0 0 0 
Hardwoods. ___-_- 588 540 2, 693 0 : 0 1, 600 8, 000 
Softwoods_-________ 827, 497 781, 017 5, 119, 119 92, 000 286, 000 28, 000 176, 000 
Hardwoods- _____- 16, 831 11, 496 43, 806 13, 479 11, 607 3, 165 11, 280 
Softwoods_________ 3, 804, 816 3, 469, 267 | 22, 848, 494 495, 840 1, 531, 721 99, 000 855, 489 
ID) 0 Mee ROSE EES as eas 2 Hardwoods. _____- 84, 949 75, 396 295, 206 29, 579 49, 407 9, 235 31, 520 
Softwoods________- 325, 698 316, 395 1, 965, 218 37,175 117, 283 3, 640 22, 923 
Hardwoods- _____- 253 41 252 5 15 0 4 
Softwoods________- 279, 533 275, 279 1, 647, 355 44, 009 ‘135, 801 5, 091 31, 510 
27 26 164 5 14 1 12 
15, 124 14, 888 85, 245 581 733 186 1,113 
0 0 0 0 0 0 0 
33, 685 32, 244 182, 979 2, 469 3, 862 1, 442 8, 846 
0 0 0 0 0 0 
654, 040 638, 806 | 3, 880, 797 84, 234 257, 679 10, 359 64, 392 
280 67 416 10 29 1 16 
86, 985 78, 463 466, 278 8, 537 23, 372 557 1, 481 
7,194 170 546 14 22 0 7 
52, 257 48, 629 294, 377 4, 623 12, 562 4, 237 25, 874 
1, 885 1, 264 7,417 130 336 110 653 
572 0 0 0 0 10 63 
Do... 0 0 0 0 0 0 0 
New Mexico 46, 790 38, 556 241, 701 4, 689 15, 380 355 2, 233 
Do 802 430 2; 591 50 164 6 34 
11, 955 11, 045 65, 161 792 1,777 423 2, 631 
436 425 111 31 3 24 6 
198, 559 176, 693 1, 067, 517 18, 641 53, 091 5, 582 32, 282 
10, 317 2, 289 10, 665 225 525 140 700 
852, 599 815, 499 4, 948, 314 102, 875 310,770 15, 941 96, 674 
{ 10, 597 2, 356 11, 081 235 554 141 716 
| potal alliresionsepees sesame eens Softwoods._______- 8,981,288 | 8, 366,589 | 43, 521, 051 922,653 | 2, 474,027 334, 103 1, 748, 691 
| DOR ae ene an see en kane Hardwoods. ._._-- 3,172,954 | 2,756,788 | 11, 226, 982 671,595 | 1,190,093 981,080 | 2, 614, 233 
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Tasie 45 —Area of commercial timberland by ownership, forest type, stand size, and site, 1970 \—North 
(Thousand acres] 


NATIONAL FOREST 


I 


; : White- | Spruce- | Longleaf-| Loblolly-| Oak- Oak- °/Oak-gum-| Elm-ash-| Maple- | Aspen- Non- 
Stand size and site red-jack fir slash shortleaf pine hickory | cypress | cotton- beech- birch stocked Total 
pine pine pine wood birch 
Sawtimber: 

7 17 0 19 (i 26 0 0 70 0 0 147 

5 46 0 12 15 85 1 4 199 5 0 375 
177 122 0 76 104 626 1 47 744 142 0 2, 042 
50 70 0 1 2 220 0 9 135 32 0 522 
241 256 0 109 129 957 2 60 1, 150 180 0 3, 087 

1 0 0 Bt 1 14 0 0 33 1 0 52 

13 27 0 6 2 36 0 4 188 26 0 304 
407 444 0 71 100 428 0 61 678 1, 076 0 3, 267 
113 314 0 5 2 487 0 30 108 265 0 1, 327 
534 786 0 83 105 966 0 96 1, 009 1,-369 0 4,951 
4 13 0 0 0 0 0 0 7 0 0 25 

ll 15 0 2 0 2 0 2 42 ll 5 93 
389 206 0 86 28 92 0 13 225 303 235 1,580 
77 154 0 47 22 168 0 14 64 59 110 719 
483 388 0 136 51 263 0 30 340 374 351 2, 418 
13 30 0 20 8 40 0 1 lil il 0 225 

30 88 0 20 17 124 1 ll 431 43 5 773 
973 V2 0 234 233 1, 146 1 122 1, 648 1, 522 235 6, 890 
241 539 0 54 27 875 0 53 308 356 110 2, 568 
1, 259 1, 431 0 329 286 2, 187 2 187 2, 499 1, 923 351 10, 458 

OTHER PUBLIC 

44 23 0 0 9 152 1 9 41 2 0 284 

72 42 0 23 30 255 4 47 110 37 0 624 
168 79 0 19 39 708 24 268 465 190 0 1, 964 
125 195 0 al 15 300 1 262 474 111 0 1, 486 
411 341 0 43 94 1, 417 30 587 1, 093 341 0 4, 360 
62 86 0 2 5 65 0 20 33 7 0 281 

76 208 0 43 14 297 2 69 144 267 0 1,121 
198 690 0 38 71 779 16 305 489 1, 496 0 4, 084 
448 960 0 3 24 531 nl 503 657 1, 290 0 4, 423 
785 1, 945 0 87 114 1, 673 20 898 1,325 3, 060 0 9, 911 
23 39 0 0 2 55 0 6 10 1 14 153 
54 91 0 34 9 90 2 24 37 81 69 493 
170 552 0 25 33 283 12 207 173 769 587 2, 814 
284 875 0 1 14 270 0 304 292 838 839 3, 721 
532 1, 558 0 60 58 699 14 542 514 1, 691 1,510 7, 182 
130 149 0 2 16 273 1 35 86 10 14 719 
202 342 0 100 53 643 8 140 292 386 69 2, 239 
537 1,321 0 82 144 1,771 52 7381 1, 128 2, 456 587 8, 863 
858 2, 032 0 5 54 1,101 3 1,070 1, 424 2, 239 839 9, 630 
1,729 3, 846 0 190 268 3, 790 65 2, 028 2, 932 5, 092 1,510 21, 453 

FOREST INDUSTRY 

158 357 (0) 6 27 91 2 166 169 48 0 1, 029 
150 566 0 32 22 248 11 158 202 127 0 1,518 
262 607 0 11 26 241 7 415 567 208 0 2, 348 
237 426 0 4 44 234 2 296 1, 215 72 0 2, 534 
809 1, 958 0 54 120 816 22 1, 037 2, 154 456 0 7,431 
53 156 0 3 17 55 2 88 76 44 0 497 
206 719 0 20 26 190 5 284 240 211 0 1, 905 
260 503 0 10 31 171 3 220 369 442 0 2, 012 
120 385 0 3 24 163 2 230 488 322 0 1, 740 
640 1, 764 0 37 99 580 13 824 1, 174 1, 020 0 6, 155 


See footnote at end of table. 
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TaBue 45—Area of commercial timberland by ownership, forest type, stand size, and site, 1970 \—North—Continued 
(Thousand acres] 
FOREST INDUSTRY—Continued 


White Spruce- | Longleaf-| Loblolly-}| Oak- Oak- |Oak-gum-| Elm-ash-| Maple- Aspen- Non- 
Stand size and site red-jack fir slash shortleaf pine hickory | cypress | cotton- beech- birch stocked Total 
pine pine pine wood birch 

22 122 0 3 0 15 0 36 31 38 1 269 

97 339 0 12 26 81 6 133 120 63 6 888 

162 343 0 6 14 83 3 219 175 290 35 1, 333 

88 410 (0) 2 17 159 3 140 382 190 90 1, 485 

370 1, 215 0 23 57 339 13 530 709 583 133 3, 976 

234 636 0 12 45 162 4 291 276 131 1 1, 796 

454 1, 625 0 65 74 520 23 577 563 402 6 4,311 
685 1, 454 0 28 72 496 14 855 1,112 940 35 5, 694 

447 1, 222 0 9 85 557 7 668 2, 086 585 90 5, 760 

1, 820 4, 938 0 115 277 1, 735 50 2, 391 4, 038 2, 060 133 17, 563 


343 294 0 30 112 710 10 247 578 30 0 2, 359 
734 558 0 685 542 6, 611 225 1, 239 1, 759 292 0 12; 649 
1,112 668 0 383 312 7, 555 247 3,147 3, 505 494 0 17, 426 
663 493 0 69 265 5,051 146 2) 243 2, 516 186 0 11, 635 

2, 854 2, 014 0 1,168 1,233 | 19, 929 630 6, 877 8, 360 1, 004 0 44, 071 
211 345 0 18 62 679 4 326 394 148 0 2, 190 
413 525 0 490 269 4, 126 116 997 1, 416 908 0 9, 265 
952 916 0 278 396 5, 674 118 1, 889 2, 213 2, 342 0 14, 780 
535 1, 229 0 50 242 4,701 60 1, 815 2 654 1,610 0 12, 902 
2, 113 3, 016 0 837 971 | 15,182 299 5, 029 6, 678 5, 009 0 39, 137 
176 482 0 24 79 742 1 250 432 160 130 2, 480 
536 900 0 436 430 3, 388 142 967 1,312 1, 297 697 10, 107 
716 1, 041 0 274 254 4, 325 124 1, 913 1,978 2) 447 2, 288 15, 363 
705 1, 230 0 45 284 4, 255 46 2) 325 2) 424 1, 489 4, 460 17, 265 

2, 134 3, 653 0 780 1,048 | 12, 711 314 5, 457 6, 148 5, 393 7,576 45, 217 
731 1,121 0 73 255 2, 133 16 824 1, 405 338 130 7, 029 

1, 684 1, 984 0 1, 612 1,242 | 14)126 484 3, 204 4, 488 2, 498 697 32, 022 
2 781 2, 625 0 935 963 | 17,554 489 6, 950 7, 697 5, 284 2, 288 47, 570 
1, 905 2, 952 0 165 792 | 14, 008 253 6, 384 7, 594 3, 286 4, 460 41, 803 
7, 101 8, 683 0 2, 787 3,253 | 47,823 1,244} 17,364 | 21,186 | 11,407 7,576 | 128, 426 

ALL OWNERSHIPS 

554 693 0 56 156 981 13 423 860 81 0 3, 820 
963 1, 213 0 753 610 7, 201 241 1, 449 2, 272 463 0 15, 167 
1, 720 1, 478 0 490 483 9, 131 280 3, 878 5, 283 1, 035 0 23, 781 
1, 076 1, 185 0 76 328 5, 807 150 2, 811 4, 341 402 0 16,179 
4, 315 4,570 0 1,376 1,578 | 28, 120 685 8,562] 12,757 1, 982 0 58, 949 
328 587 0 25 85 814 6 435 537 200 0 3, 021 
709 1, 480 0 559 311 4,651 124 1, 355 1, 990 1, 413 0 12, 596 

1, 817 2, 553 0 398 599 7, 053 .138 2,477 3, 750 5, 357 0 24, 145 
1, 218 2, 890 0 62 293 5, 884 64 2, 580 3, 909 3, 488 0 20, 392 
4, 073 7,512 0 1, 046 1,291 | 18, 403 333 6,849 | 10,186 | 10,459 0 60, 156 
226 656 0 27 81 813 1 293 481 200 146 2, 929 
699 1, 346 0 485 465 3, 562 150 1, 128 1,514 1, 453 777 11, 583 

1, 439 2) 142 0 391 330 4, 784 139 2, 353 2, 553 3, 810 3, 146 21; 091 
1, 156 2, 670 0 96 339 4, 852 49 2, 785 3, 163 2,577 5, 500 23, 191 
3, 521 6, 816 0 999 1,216 | 14,012 341 6, 559 7, 712 8, 041 9, 571 58, 795 
1, 109 1, 937 0 108 324 2, 609 21 1,152 1,879 481 146 9, 71 
2, 371 4, 040 0 1, 798 1,387 | 15,414 516 3, 933 5, 776 3, 329 717 39, 347 
4,977 6, 174 0 1, 280 1,413 | 20, 968 558 8,709 | 11,586 | 10, 204 3, 146 69, 019 
3, 452. 6, 746 0 235 960} 16,543 265 8,176) 11,414 6, 468 5, 500 59, 763 
11,910 | 18, 899 0 3, 422 4,085 | 55,536 1,361 | 21,971 | 30,657] 20, 484 9,571 | 177,901 


1 Data may not add to totals because of truncating. Zeros indicate no data or negligible amounts. 
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TABLE 46.—Area of commercial timberland by ownership, forest type, stand size, and site, 1970 1\—South 


{Thousand acres] 
NATIONAL FOREST 


: White- | Spruce- | Longleaf-| Loblolly-| Oak- Oak- |Oak-gum-| Elm-ash-| Maple- Aspen- Non- 
Stand size and site red-jack fir slash shortleaf pine hickory | cypress | cotton- beech- birch stocked Total 
pine pine pine wood birch 
18 0 24 259 67 54 46 0 1 0 6 
7 0 144 736 224 309 84 8 15 0 0 
30 2 262 781 440 908 87 12 44 0 0 
5 1 88 194 185 481 69 0 15 0 0 
61 4 519 1,971 917 1, 754 287 21 76 0 0 
il 0 0 32 16 16 Ly 0 0 0 0 
0 0 44 124 59 79 ll 0 3 0 0 
0 0 108 386 266 746 30 2 11 0 0 
0 0 55 158 92 498 15 0 10 0 0 
1 0 209 701 434 1, 339 69 2 25 0 0 
0 0 0 8 2 0 if 0 0 0 0 
1 0 54 109 97 85 15 0 0 0 0 
0 0 128 226 230 429 42 0 5 0 41 
1 0 46 159 168 436 14 0 4 0 48 
2 0 229 503 498 951 79 0 9 0 89 
19 0 24 300 85 70 66 0 1 0 0 
8 0 244 970 380 474 111 8 19 0 0 
30 2 499 1, 393 937 2, 083 160 15 61 0 41 
6 2 190 511 446 1, 416 98 0 30 0 48 
65 4 958 3,176 1, 850 4, 045 436 24 112 0 89 
OTHER PUBLIC 
0 0 21 89 28 15 145 21 0 0 0 
0 0 115 220 103 122 259 9 0 0 0 
0 0 202 215 190 374 208 17 14 0 0 
0 0 113 76 101 89 89 5 0 0 0 
0 0 452 601 424 602 702 53 14 0 0 
4 0 6 18 10 fs 32 10 0 0 0 
0 0 41 117 42 56 40 6 0 0 0 
0 0 88 131 130 223 76 10 0 0 0 
0 0 57 89 64 168 43 4 0 0 0 
Votaloseueshsceteeeccses 4 0 193 356 247 455 193 32 0 0 0 
0 0 4 0 2 0 33 8 0 0 0 
0 0 41 88 64 48 81 0 0 0 11 
0 0 176 128 160 312 81 ll 0 0 106 
0 0 99 81 93 276 23 6 0 0 236 
0 0 322 299 320 637 219 26 0 0 354 
4 0 32 108 40 22 211 41 0 0 0 
0 0 197 425 210 227 381 15 0 0 ll 
0 0 468 475 481 911 366 39 14 0 106 
0 0 269 247 259 534 156 16 0 0 236 
4 0 968 1, 257 991 1, 695 1,115 112 14 0 354 
FOREST INDUSTRY 
4 0 142 1, 095 500 224 386 93 0 0 0 
0 0 688 2, 784 1, 096 629 1, 644 79 4 0 0 
4 0 704 1, 768 805 697 1,161 92 8 0 0 
3 0 229 290 113 203 231 9 0 0 0 
12 0 1, 764 5, 938 2, 515 1, 756 3, 422 274 12 0 0 
0 0 65 99 101 70 88 ll 4 0 0 
0 0 514 635 269 277 326 26 0 0 0 
0 0 653 1, 038 587 766 478 21 4 0 0 
0 0 213 220 145 316 108 0 0 0 0 
0 0 1, 447 1, 993 1, 103 1, 431 1, 001 59 8 0 0 


See footnote at end of table. 
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TABLE 46.—Area of commercial timberland by ownership, forest type, stand size, and site, 1970 \—South—Continued 


[Thousand acres] 


FOREST INDUSTRY—Continued 


White- | Spruce- Long- | Loblolly-| Oak- Oak- Oak- |Elm-ash-| Maple- | Aspen- Non- 
Stand size and site red-jack fir leaf-slash | shortleaf pine hickory gum- cotton- beech- birch stocked Total 
pine pine pine cypress wood birch 
0 0 55 219 94 68 84 34 0 0 25 583 
4 0 678 933 529 328 264 9 0 0 73 2, 821 
0 0 1, 718 2, 056 1, 304 953 401 25 0 0 317 6, 776 
0 0 450 591 359 470 164 3 0 0 362 2, 403 
4 0 2, 903 3, 800 2, 288 1, 820 915 73 0 0 778 12, 583 
4 0 262 1, 414 696 364 559 139 4 0 25 3, 470 
4 0 1, 881 4, 353 1, 896 1, 235 2, 234 115 4 0 73 11, 798 
4 0 3, 076 4, 862 2, 697 2,417 2, 041 138 12 0 317 15,568 
3 0 894 1,101 617 991 503 13 0 0 362 4,488 
16 0 6,115 11, 731 5, 907 5, 008 5, 339 407 21 0 778 35,325 
FARM AND MISCELLANEOUS PRIVATE 
43 0 290 1, 940 1, 155 777 974 291 8 0 0 5, 482 
14 0 939 4, 679 2, 635 3, 048 6, 659 529 27 0 0 18, 532 
34 4 1, 434 4,418 3, 029 6, 684 3, 937 312 125 0 0 19, 981 
PAUY 0) G0 te ere ae ee 3 0 686 541 751 2, 702 1, 096 81 18 0 0 5, 881 
Motaleecess se sseee ees 96 4 3, 350 11, 579 7, 572 13, 212 12, 668 1, 214 179 0 0 49, 877 
15 0 94 534 282 394 303 106 3 0 0 1, 734 
3 0 795 2, 140 1, 300 2, 266 2, 043 181 13 0 0 8,745 
0 4 1, 086 3, 913 2, 634 7, 322 2,159 167 92 0 0 17, 381 
4 0 381 860 903 4,171 592 61 4 0 0 6, 979 
23 4 2, 357 7, 450 5, 121 14, 155 5, 097 517 114 0 0 34, 840 
24 0 112 599 369 278 281 87 0 0 11 1, 762 
9 0 1, 484 3, 698 1, 739 2, 027 1, 375 185 0 0 169 10, 688 
19 0 2, 267 8, 002 5, 650 9, 051 2, 255 145 16 0 1,195 28, 604 
0 0 700 1,914 1, 739 6, 850 699 62 24 0 2,173 14, 164 
52 0 4, 564 14, 214 9, 499 18, 207 4,610 480 40 0 3, 549 55, 219 
83 0 496 3, 074 1, 807 1, 449 1, 558 484 12 0 ll 8, 978 
26 0 3, 219 10, 518 5, 675 7, 341 10, 077 896 40 0 169 37, 966 
53 8 4, 788 16, 334 11, 314 23, 059 8, 352 625 234 0 1,195 65, 967 
7 0 1, 768 3, 315 3, 394 138, 724 2, 388 205 47 0 2,173 27, 025 
171 8 10, 272 33, 243 22, 192 45, 575 22, 377 2, 212 334 0 3, 549 139, 938 
ALL OWNERSHIPS 
66 0 478 3, 385 1, 751 1, 071 1, 553 407 ‘9 0 0 8, 724 
21 0 1, 887 8, 420 4, 059 4,110 8, 646 626 47 0 0 27, 820 
69 7 2, 603 7, 183 4, 465 8, 665 5, 395 435 193 0 0 29, 018 
13 1 1,116 1,101 1,151 3,477 1, 486 96 33 0 0 8,477 
170 8 6, 086 20, 090 11, 428 17, 325 17, 082 1, 564 284 0 0 74, 041 
21 0 165 684 409 488 435 128 7 0 0 2, 340 
3 0 1, 396 3, 017 1, 672 2, 680 2, 421 214 17 0 0 11, 423 
0 4 1, 937 5, 469 3, 618 9, 058 2, 744 202 108 0 0 23, 144 
4 0 708 1, 329 1, 205 5, 154 759 66 15 0 0 9, 242 
28 4 4, 207 10, 501 6, 906 17, 381 6, 361 611 148 0 0 46, 151 
24 0 172 827 469 346 407 130 0 0 36 2, 413 
14 0 2, 259 4, 830 2, 431 2, 488 1, 736 195 0 0 254 14, 209 
19 0 4, 292 10, 413 7, 346 10, 747 2, 780 182 21 0 1, 660 37, 463 
1 0 1, 296 2, 745 2, 360 8, 035 901 72 28 0 2, 820 18, 263 
58 0 8, 020 18, 817 12, 607 21, 617 5, 825 580 50 0 4,771 72, 349 
111 0 816 4, 898 2, 630 1, 906 2, 396 665 7 0 36 13, 478 
39 0 5, 543 16, 268 8, 163 9, 279 12, 804 1, 035 64 0 254 53, 452 
88 11 8, 833 23, 066 15, 430 28, 471 10, 920 820 323 0 1, 660 89, 626 
18 2 3, 122 5, 176 4,718 16, 667 3, 146 235 77 0 2, 820 35, 984 
257 13 18, 314 49, 409 30, 942 56, 324 29, 268 2, 756 482 0 4,771 192, 542 


1 Data may not add to totals because of truncating. Zeros indicate no data or negligible amounts. 
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THE OUTLOOK FOR TIMBER IN THE UNITED STATES 


TaBLE 47.—Area of commercial timberland by ownership, forest type, stand size, and site, 1970 1—Rocky Mountains 2 


{Thousand acres] 


NATIONAL FOREST 


; Douglas- | Ponder- | Western Fir- Hemlock- Lodge- Western Non- 
Stand size and site fir osa pine white spruce Sitka Larch pole Redwood hard- stocked Total 
pine spruce pine woods 
Sawtimber: 
1207 Re eh etace ssoena see sense 651 158 225 464 95 336 256 0 18 0 2, 206 
85) CO 1205 er oe os eee 927 216 53 1, 007 88 195 618 0 28 0 3,135 
DOO Boreas weees eee sae eG 1, 532 1, 238 19 1, 699 69 149 796 0 163 0 5, 668 
20:0; 502 see 2, 220 3, 738 1 2,572 70 14 1, 556 0 436 0 10, 609 
Dotales =2825 22222222258 5, 332 5, 350 300 5, 743 323 695 3, 227 0 646 0 21, 620 
Poletimber: 
120 176 45 80 96 23 199 337 0 43 0 1, 001 
85 to 120 293 13 15 165 26 97 856 0 130 0 1,599 
50 to 85_-_ 185 70 8 190 5 37 771 0 193 0 1, 463 
20 to 50 256 600 0 401 6 1 1, 387 0 745 0 3, 399 
911 729 104 854 62 335 3, 353 0 1,112 0 7, 462 
106 7 43 101 10 108 145 0 0 218 741 
228 18 12 205 10 58 311 0 9 255 1,109 
131 63 4 154 11 9 189 0 64 325 953 
170 345 0 289 10 10 618 0 239 1, 168 2, 853 
636 434 61 751 41 186 1, 264 0 314 1, 967 5, 657 
934 210 349 663 128 643 739 0 61 218 3, 949 
1, 449 247 81 1,378 125 351 1, 785 0 168 255 5, 844 
1, 849 1,372 33 2, 044 85 196 1, 758 0 421 325 8, 085 
2, 647 4, 1 3, 263 87 25 3, 562 0 1,421 1, 168 16, 861 
6, 880 6, 513 466 7, 349 426 W217: 7, 845 0 2,073 1, 967 34,740 
/ 
OTHER PUBLIC 
41 12 27 54 9 33 0 0 1 0 180 
155 187 30 162 64 21 8 0 8 0 638 
537 802 0 313 29 57 46 0 16 0 
572 1, 722 0 203 10 18 174 0 155 0 
1, 306 2,725 58 733 113 131 228 0 182 0 
0 0 0 0 0 0 0 0 0 0 
17 12 0 10 0 0 0 0 0 0 
20 12 0 1l 7 14 55 0 7 0 
202 205 0 17 6 13 267 0 258 0 
240 229 0 39 13 27 323 0 265 0 
3 4 13 12 0 0 0 0 0 0 
28 0 0 13 6 0 0 0 0 0 
17 21 0 22 6 2 0 0 4 15 
44 67 0 19 0 0 88 0 46 123 
94 93 13 67 13 2 88 0 52 139 
45 16 40 67 9 33 0 0 2 0 
a 200 199 30 186 71 21 8 0 8 0 
50 to 85__- 575 836 0 347 43 74 101 0 29 15 
7-110 ts) | een me ane aie Gp ae 819 1, 994 0 239 16 31 530 0 460 123 
Motalees2oecesecstSoS02 2 1, 641 3, 048 71 840 140 161 639 0 500 139 
FOREST INDUSTRY 
69 9 30 36 27 45 6 0 0 0 
57 71 16 103 31 36 1 0 8 0 
219 261 11 164 45 71 4 0 4 0 
144 244 0 18 30 22 14 0 3 0 
491 586 58 322 134 175 26 0 17 0 
0 0 0 0 0 0 0 0 0 0 
1 1 4 1 0 0 0 0 0 0 
3 4 1 9 0 20 20 0 1 0 
51 34 0 2 0 0 79 0 Uf 0 
55 40 6 13 0 20 99 0 9 0 


See footnotes at end of table. 
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TaBLE 47.—Area of commercial timberland by ownership, forest type, stand size, and site, 1970 \—Rocky Mountains 2—Con. 
(Thousand acres] 
FOREST INDUSTRY—Continued 


Douglas- | Ponder- | Western Fir- Hemlock- Lodge- Western Non- 
Stand size and site osa pine white spruce Sitka Larch Pole Redwood | _hard- stocked | Total 
pine spruce pine woods 
1 2 0 10 0 0 0 0 0 0 14 
9 0 0 26 0 0 0 0 0 0 35 
19 4 0 16 1h 3 0 0 1 24 7 
2 14 0 0 0 0 18 0 1 11 49 
32 21 0 54 7 3 18 0 2 35 176 
70 11 30 47 27 45 6 0 0 0 239 
67 72 20 131 31 36 1 0 8 0 370 
242 270 12 190 52 95 24 0 7 24 920 
198 294 0 21 30 22 112 0 12 li 703 
579 648 64 390 142 199 144 0 28 35 2, 233 
FARM AND MISCELLANEOUS PRIVATE 
44 9 7 43 30 108 0 0 4 0 247 
244 133 13 157 41 60 11 0 64 0 725 
811 639 0 441 38 117 95 0 94 0 2,238 
1, 012 2, 351 0 359 29 32 261 0 385 0 4,431 
2,112 3, 132 20 1, 000 140 318 368 0 549 0 7, 644 
0 10 0 7 0 0 6 0 0 0 24 
9 5 0 6 7 9 12 0 0 0 50 
29 16 0 18 0 86 124 0 37 0 312 
478 849 0 82 6 0 630 0 847 0 2, 894 
517 881 0 114 13 96 774 0 884 0 3, 281 
1 25 0 10 18 0 0 0 5 9 70 
16 0 0 1 7 8 17 0 0 20 71 
80 37 9 52 0 30 0 0 16 87 314 
55 166 0 40 6 0 151 0 214 411 1, 047 
154 229 9 105 32 39 169 0 235 528 1,503 
45 45 7 60 49 108 6 0 9 9 342 
271 138 13 165 56 78 41 0 64 20 848 
921 692 9 511 38 234 220 0 148 87 2, 865 
1, 546 3, 366 0 482 42 32 1, 044 0 1, 447 411 8, 373 
2,785 4, 243 29 1, 220 186 454 1,312 0 1,670 528 12, 429 
ALL OWNERSHIPS 
807 189 291 598 162 524 262 0 24 0 2, 860 
1, 385 608 113 1, 431 225 313 638 0 110 0 4, 826 
3,101 2,941 31 2,617 182 396 943 0 280 0 10, 493 
3,949 8, 056 1 3, 152 141 87 2, 005 0 980 0 18, 375 
9, 243 11, 795 437 7,799 712 1,321 3, 850 0 1,395 0 36, 555 
176 56 80 104 23 199 343 0 43 0 1, 025 
321 31 20 183 34 107 869 0 130 0 1, 698 
239 103 10 230 13 158 971 0 239 0 1,965 
988 1, 689 0 505 18 14 2,365 0 1, 858 0 7, 439 
1,725 1, 880 110 1, 022 89 478 4, 549 0 2, 272 0 12,129 
112 39 56 135 28 108 145 0 5 227 859 
282 18 12 247 24 66 328 0 9 275 1, 265 
248 127 13 245 24 46 189 0 87 453 1, 436 
273 593 0 350 17 10 877 0 502 1,715 4, 338 
916 778 83 978 94 232 1, 540 0 604 2, 671 7,900 
1, 096 284 428 837 214 832 751 0 73 227 4,746 
1, 989 658 146 1, 861 284 487 1, 836 0 250 275 7,789 
3, 589 3,171 55 3, 093 221 600 2,104 0 606 453 13,895 
5, 211 10, 339 1 4, 007 177 111 5, 248 0 3, 341 1,715 30, 153 
11, 885 14, 454 631 9, 800 896 2, 032 9,940 0 4, 272 2, 671 56, 585 


1 Data may not add to totals because of truncating. Zeros indicate no data or negligible amounts. 


2 See footnote 2, table 3. 
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TaBLE 48.—Area of commercial timberland by ownership, forest type, stand size, and site, 1970 \—Pacific Coast 


(Thousand acres] 
NATIONAL FOREST 


Douglas- | Ponder- | Western Fir- Hemlock- Lodge- Western Non- 
Stand size and site fir osa pine white spruce Sitka Larch pole Redwood hard- stocked Total 
pine spruce : pine woods 
1, 644 578 20 1,140 1, 827 39 9 1 233 0 5, 492 
1,279 1, 568 23 1, 309 2, 006 52 199 1 286 0 6, 724 
2,740 3,155 24 1, 940 960 115 361 2 293 0 9, 562 
1 1,078 45 492 129 33 41 0 33 0 2, 273 
6, 055 6, 379 112 4, 881 4,924 239 610 4 846 0 24, 052 
142 21 1 109 98 19 18 0 40 0 450 
lll 123 1 114 82 29 483 0 34 0 979 
330 362 0 239 52 35 575 0 67 0 1, 660 
78 149 0 67 4 10 52 0 4 0 
661 655 2 531 238 93 1,128 0 146 0 3, 456 
192 31 6 84 181 33 11 0 55 158 752 
123 124 55 103 134 44 106 0 53 253 997 
201 266 5 129 56 45 156 0 54 381 1, 294 
43 86 2 38 13 19 21 0 18 120 362 
559 507 68 356 386 141 294 0 181 914 3, 407 
1, 978 630 27 1, 334 2,107 91 38 ul 329 158 6, 695 
1,513 1,815 79 1,527 2, 224 125 788 1 375 253 8, 701 
3, 242 3, 783 29 2, 309 1, 069 195 1,092 2 414 381 12, 518 
542 1,313 47 598 147 62 114 0 55 120 3, 001 
7, 275 7, 541 182 5, 769 5, 549 473 2, 032 4 1,175 914 30, 915 
OTHER PUBLIC 
1, 243 63 0 223 579 421 0 27 374 0 2,515 
498 248 0 79 193 21 0 0 117 0 1,157 
774 498 0 107 235 43 94 0 121 0 1, 873 
83 102 0 7 25 4 20 0 17 0 259 
2,598 911 0 418 1, 033 72 114 27 630 0 5, 805 
162 0 0 0 88 0 0 0 181 0 432 
67 27 0 16 22 16 1 0 27 0 177 
157 80 0 32 8 19 116 0 26 0 438 
43 0 0 0 0 16 0 5 0 73 
395 150 0 48 119 35 133 0 239 0 1,121 
320 30 0 45 175 0 0 0 194 423 1, 188 
99 40 0 16 17 5 3 0 12 42 
183 43 0 19 37 0 52 0 61 147 543 
32 18 0 1 1 0 16 0 16 69 153 
634 131 0 83 231 5 71 0 283 681 2,120 
1,725 93 0 269 843 4 0 27 749 423 4,135 
664 315 0 111 233 42 0 156 42 1, 569 
1,114 621 0 160 281 62 262 0 208 147 2, 856 
124 163 0 8 26 4 52 0 38 69 486 
3,627 1,192 0 550 1, 384 112 318 27 1,153 681 9, 046 
FOREST INDUSTRY 
1,625 318 0 275 969 0 0 382 655 0 4, 224 
410 419 8 161 120 6 22 37 289 0 1, 472 
394 597 0 152 125 0 165 15 194 0 1, 642 
23 105 0 12 20 0 30 0 18 0 
2, 452 1, 439 8 600 1, 234 6 217 434 1, 156 0 7, 546 
282 0 0 26 170 0 0 0 181 0 659 
24 24 0 12 14 0 12 0 76 0 162 
164 96 0 10 0 5 115 5 50 0 445 
6 31 0 7 0 0 8 0 12 0 64 
476 51 0 55 184 5 135 5 319 0 1, 330 


See footnote at end of table. 
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TABLE 48.—Area cf commercial timberland by ownership, forest type, stand size, and site, 1970 \—Pacific Coast—Continued 


[Thousand acres] 


FOREST INDUSTR Y—Continued 


Douglas- | Ponder- | Western Fir- Hemlock- Lodge- Western Non- 
Stand size and site fir osa pine white spruce Sitka Larch pole Redwood hard- stocked Total 
pine spruce pine woods 
568 9 0 38 555 0 0 36 322 251 1,779 
271 46 0 38 96 0 0 0 140 120 711 
164 26 0 32 73 25 39 0 169 125 653 
68 41 0 0 0 0 10 0 51 30 200 
1,071 122 0 108 724 25 49 36 682 526 3, 343 
All size classes: 
1 20=e  e eee 2,475 327 0 339 1, 694 0 0 418 1, 158 251 6, 662 
489 8 211 230 6 34 37 505 120 2,345 
719 0 194 198 30 319 20 413 125 2,740 
177 0 19 20 0 48 0 81 30 472 
1,712 8 763 2, 142 36 401 475 2,157 526 12, 219 
FARM AND MISCELLANEOUS PRIVATE 
588 0 286 320 10 1 239 1, 154 0 3, 676 
550 0 128 97 0 45 16 498 0 1,799 
759 0 254 58 15 205 5 484 0 2,612 
427 0 90 17 0 43 0 108 0 829 
2, 324 0 759 493 25 294 260 2, 245 0 8,917 
50 0 57 62 0 0 16 306 0 728 
82 0 19 16 13 16 1 132 0 361 
235 0 19 17 14 139 0 157 0 948 
181 0 9 0 0 10 0 63 0 312 
548 0 104 95 27 165 17 658 0 2, 349 
19 8 62 132 0 8 15 485 638 1, 731 
61 0 U 36 10 0 5 279 265 795 
85 0 ll 88 20 32 0 303 460 1, 229 
26 0 2 0 8 44 0 87 223 417 
191 8 82 257 38 84 20 1,155 1, 586 4,173 
657 8 405 515 10 9 270 1, 947 638 6, 135 
693 0 154 150 23 61 22 909 265 2, 957 
1, 079 0 284 163 49 376 5 944 460 4,790 
0 101 17 8 97 0 258 223 1, 559 
3, 063 8 945 847 90 543 297 4, 059 1, 586 15, 441 
ALL OWNERSHIPS 
5, 588 1, 547 20 1, 925 3, 696 53 10 649 2,417 0 15, 907 
2, 652 2, 785 31 1, 677 2,417 79 266 54 1,191 0 11, 153 
4,710 5, 009 24 2,455 1,379 173 825 22 1, 092 0 15, 690 
671 1,712 45 601 191 37 134 0 177 0 3,570 
PE Otaleee ase bese Nete 28 13, 621 11, 053 120 6, 659 7, 685 342 1, 235 725 4, 879 0 46, 321 
821 71 il 193 420 19 18 16 709 0 2, 269 
284 256 1 162 135 58 512 1 270 0 1, 680 
1, 018 773 0 300 77 73 945 5 300 0 3, 493 
142 404 0 83 4 10 86 0 84 0 814 
2, 265 1, 504 2 739 638 160 1, 561 22 1, 363 0 8, 256 
1, 442 89 14 230 1, 043 33 19 51 1, 057 1,470 5, 451 
625 271 55 165 284 59 109 5 485 680 2, 738 
778 420 5 192 255 90 279 0 587 1,113 3,720 
170 171 2 42 15 27 91 0 172 442 1, 133 
3,015 951 76 629 1, 598 209 498 56 2, 302 3, 707 13, 044 
7, 852 1, 708 35 2, 348 5, 160 105 47 716 4, 184 1, 470 23, 628 
3, 561 3, 312 87 2, 004 2, 837 196 887 60 1, 946 680 15, 572 
b 6, 202 29 2, 948 1, 712 336 2, 049 27 1, 980 1,113 22, 904 
2, 287 47 727 211 74 311 0 434 442 5, 518 
18, 902 13, 509 198 8, 029 9, 922 711 3, 294 803 8, 545 3, 707 67, 622 


1 Data may not add to totals because of truncating. Zeros indicate no data or negligible amounts. 


APPENDIX §II 
Glossary of Terms 


Acceptable tree. Growing-stock tree of commercial 
species that meets specified standards of size and quality, 
but not qualifying as desirable tree. 

Allowable harvest. The volume of timber that would be 
cut on commercial timberland during a given period under 
specified management plans aimed at sustained production 
of timber products. 

Coarse residue. Plant residue that is suitable for chip- 
ping, such as slabs, edgings, and veneer cores. 

Commercial timberland. Forest land producing or 
capable of producing crops of industrial wood and not 
withdrawn from timber utilization. (Note: Areas quali- 
fying as commercial timberland have the capability of 
producing in excess of 20 cubic feet per acre per year of 
industrial wood in natural stands. Currently inaccessible 
and inoperable areas are included, except when the areas 
involved are small and unlikely to become suitable for 
production of industrial wood in the foreseeable future.) 

Cord. A pile of stacked wood containing 128 cubic feet 
within its outside surfaces. The standard dimensions are 4 
by 4 by 8 feet. 

Cropland. Land under cultivation within the past 24 
months, including cropland harvested, crop failures, culti- 
vated summer fallow, idle cropland used only for pasture, 
orchards, and land in soil improving crops, but excluding 
land cultivated in developing improved pasture. 

Deferred forest land. National Forest land that meets 
productivity standards for commercial timberland, but 
under study for possible inclusion in the Wilderness 
System. 

Desirable tree. Growing-stock tree (a) having no 
serious defects in quality limiting present or prospective 
use for timber products, (b) of relatively high vigor, and 
(c) containing no pathogens that may result in death or 
serious deterioration before rotation age. (Note: This is 
the type of tree forest managers try to grow; that is, the 
tree favored in cultural operations. In over-rotation-age 
stands, desirable trees are low-risk trees.) 

Diameter classes. A classification of trees based on 
diameter outside bark, measured at breast height (4-14 
feet above the ground). (Note: D.b.h. is the common ab- 
breviation for diameter at breast height. Two-inch diam- 
eter classes are commonly used in Forest Survey, with 
the even inch the approximate midpoint for a class. For 
example, the 6-inch class includes trees 5.0 through 6.9 
inches d.b.h., inclusive.) 

Farm. A place of 10 or more acres from which the sale of 
agricultural products totaled $50 or more annually, or a 
place of less than 10 acres from which the sale of agricul- 
tural products totaled $250 or more during the previous 
year. 

Farm and miscellaneous lands. Privately owned lands 
other than in forest industry ownership. 

Fine residues. Residues not suitable for chipping, such 
as sawdust, shavings, and veneer clippings. 

Forest land. Land at least 10 percent occupied by forest 
trees of any size, or formerly having had such tree cover, 
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and not currently developed for nonforest use. (Note: 
The minimum area for classification of forest land is 1 acre. 
Roadside, streamside, and shelterbelt strips of timber 
must have a crown width at least 120 feet wide to qualify 
as forest land. Unimproved roads and trails, streams, or 
other bodies of water or clearings in forest areas are classed 
as forest if less than 120 feet in width.) Also see definitions 
for land area, commercial timberland, noncommercial 
forest land, productive-reserved forest land, stocking, and 
unproductive forest land. 

Forest site productivity class. A classification of forest 
land in terms of potential cubic-foot volume growth per 
acre at culmination of mean annual increment in fully 
stocked natural stands. 

Forest type. A classification of forest land based upon 
the species forming a plurality of live-tree stocking. Type 
is determined on the basis of species plurality of all live 
trees that contribute to stocking. 

Growing-stock trees. Live trees of commercial species 
qualifying as desirable or acceptable trees. Excludes rough, 
rotten, and dead trees. 

Growing-stock volume. Net volume in cubic feet of 
erowing-stock trees 5.0 inches d.b-h. and over from a 1-foot 
stump to a minimum 4.0-inch top diameter outside bark of 
the central stem or to the point where the central stem 
breaks into limbs. 

Growth impact. Mortality plus growth loss. 

Growth loss. Timber loss due to (a) delay in restocking 
or deficiencies in stocking resulting from damage by 
insects, disease, animals, fire, or adverse weather, and 
(b) the reduction in growth due to changes in timber 
type, defoliation, reduction of tree vigor, increase in cull 
percent, or deterioration of site due to destructive agents. 

Hardwoods. Dicotyledonous trees, usually broad-leaved 
and deciduous. 

Indian lands. Tribal lands held in fee by the Federal 
Government, but administered for Indian tribal groups, 
and Indian trust allotments. 

Industrial wood. All roundwood products, except fuel- 
wood. 

Ingrowth. The number or net volume of trees that grow 
large enough during a specified year to qualify as saplings, 
poletimber, or sawtimber. 

Land area. 

a. Bureau of the Census. The area of dry land and land 
temporarily or partly covered by water, such as 
marshes, swamps and river flood plains (omitting 
tidal flats below mean high tide) ; streams, sloughs, 
estuaries and canals less than % of a statute mile 
in width; and lakes, reservoirs and ponds less than 
40 acres in area. 

b. Forest Survey. Same as the Bureau of the Census 
except minimum width of streams, etc. is 120 feet 
and minimum size of lakes, etc. is 1 acre. : 

Limbweood. That part of the tree above the stump which 
does not meet the requirement for saw logs and upper- 
stem portions, including all live, sound branches to a 
minimum of 4 inches outside bark. 
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Log scale. A measure of the board-foot content of 
roundwood. Local scale may include Scribner, Doyle or 
other rules. The international 4-inch log rule is used as 
standard in the Forest Survey. 

Logging residues. Unused portions of trees cut or killed 
by logging. 

Mortality. Number or sound-wood volume of live trees 
dying from natural causes during a specified period. 

Multiple-use management. The management of land 
resources aimed at achieving optimum yields of products 
and services from a given area without impairing the 
productive capacity of the site. 

National Forest lands. Federal lands which have been 
legally designated as National Forests or purchase units, 
and other lands under the administration of the Forest 
Service, including experimental areas and Bankhead-Jones 
Title III lands. 

Net annual growth. The increase in volume of trees 
during a specified year. Components of net annual growth 
include the increment in net volume of trees at the begin- 
ning of the specified year surviving to its end, plus the 
net volume of trees reaching the minimum size class 
during the year, minus the volume of trees that died 
during the year, and minus the net volume of trees that 
became rough or rotten trees during the year. 

Net volume in board feet. The gross board-foot volume 
of trees less deductions for rot or other defect affecting 
use for lumber. 

Net volume in cubic feet. Gross volume in cubic feet 
less deductions for rot. 

Noncommercial forest land. (1) Unproductive forest 
land incapable of yielding crops of industrial wood, because 
of adverse site conditions and (2) productive forest land 
reserved for nontimber uses. 

Noncommercial species. Tree species of typically small 
size, poor form, or inferior quality which normally do not 
develop into trees suitable for industrial wood products. 

Nonforest land. Land that has never supported forests 
and lands formerly forested where use for timber manage- 
ment is precluded by development for other uses. (Note: 
Includes areas used for crops, improved pasture, residential 
areas, city parks, improved roads of any width and ad- 
joining clearings, powerline clearings of any width, and 
1- to 40-acre areas of water classified by the Bureau of the 
Census as land. If intermingled in forest areas, unimproved 
roads and nonforest strips must be more than 120 feet 
wide, and clearings, etc., more than 1 acre in size, to 
qualify as nonforest land.) 

Nonstocked areas. Commercial timberland less than. 10 
percent occupied with growing-stock trees. 

Old-growth stands. Stands in which 50 percent or more 
of the area is occupied by old-growth timber. 

Old-growth timber. Trees that are at least 100 years old. 

Other removals. The net volume of growing-stock trees 
removed from the inventory by cultural operations such 
as timber-stand improvement, by land clearing and by 
changes in land use, and not utilized for timber products. 

Pasture and rangeland. Land which is currently im- 
proved for grazing by cultivation, seeding or irrigation, 
and natural grasslands. 

Plant byproducts. Wood products such as pulp chips 
obtained incidental to production of other manufactured 
products. 

Plant residues. Waste materials from the manufacture of 
lumber, plywood and other wood products. Includes slabs, 
edgings, trimmings, miscuts, sawdust, shavings, veneer 
cores and clippings, and pulp screenings. 

Poletimber stands. Stands at least 10 percent occupied 
with growing-stock trees of which half or more of this 
stocking is in poletimber and/or sawtimber trees, and with 
poletimber stocking exceeding that of sawtimber. 

Prescribed burning. The application of fire to land under 
such conditions of weather, soil moisture, and other factors 
as presumably will accomplish specific silvicultural, 
wildlife, grazing, or fire-hazard-reduction purposes. 


Primary wood-processing plants. Plants using round 
wood products such as saw iogs, pulpwood bolts, veneer 
logs, etc. 

Productive-reserved forest land. Forest land sufficiently 
productive to qualify as commercial timberland, but 
withdrawn from timber utilization through statute or 
administrative designation. 

Removals. Volumes of timber removed from the growing- 
stock inventory, including timber products, logging 
residues, and other removals such as land clearing. 

Rotation. The period of years between establishment of 
a stand of timber and the time when it is considered ready 
for final harvest and regeneration. 

Rotten tree. Live tree of commercial species that does 
not contain, now or prospectively, at least one 12-foot saw 
log or two noncontiguous saw logs each 8 feet or longer, 
and/or does not meet regional specifications for freedom 
from defect primarily because of rot; that is, when more 
than 50 percent of the cull volume in a tree is rotten. 

Rough tree. (1) Live tree of commercial species that 
does not contain, now or prospectively, at least one 12-foot 
saw log or two noncontiguous saw logs each 8 feet or 
longer, and/or does not meet regional specifications for 
freedom from defect primarily because of roughness or 
poor form, and (2) live tree of noncommercial species. 

Roundwood products. Logs, bolts, or other round sections 
cut from trees for industrial or consumer use. 

Roundwood equivalent. The volume of logs or other 
round products required to produce woodpulp, lumber, or 
other processed products. 

Salvable dead trees. Standing or down dead trees that 
are considered merchantable by regional standards. 

Sampling error. The probable error of an estimated total 
or average that arises from taking a sample rather than 
making a complete inventory or measurement. 

Saplings. Live trees 1.0 inch to 5.0 inches in diameter 
at breast height. 

Saw-log portion. That part of the bole of sawtimber trees 
between the stump and the saw-log top. 

Saw logs. Logs meeting minimum regional standards of 
diameter, length, and defect. Logs must be at least 8 feet 
long, have a minimum diameter inside bark of 6 inches for 
softwoods and 8 inches for hardwoods and maximum defect 
as specified by regional standards. 

Sawtimber stands. Stands at least 10 percent occupied 
with growing-stock trees, with half or more of total 
stocking in sawtimber or poletimber trees, and with 
sawtimber stocking at least equal to poletimber stocking. 

Sawtimber trees. Live trees of commercial species 
containing at least one 12-foot saw log or two noncontigu- 
ous 8-foot logs, and meeting. regional specifications for 
freedom from defect. Softwood trees must be at least 9.0 
inches in diameter breast height, except in California, 
Oregon, Washington, and coastal Alaska where the 
minimum diameter is 11.0 inches. Hardwood trees must 
be at least 11.0 inches in diameter in all States. 

Secondary wood-processing plants. Plants using pri- 
mary manufactured products such as lumber, wood- 
pulp, veneer, or plywood. 

Seedling and sapling stands. Stands at least 10 percent 
occupied with growing-stock trees of which more than half 
of the stocking is saplings and/or seedlings. 

Seedlings. Live trees less than 1.0 inch in diameter at 
breast height that are expected to survive according to 
regional standards. 

Site preparation. Removal or deadening of unwanted 
vegetation prior to planting trees, including prescribed 
burning, use of herbicides, and disking and other mechani- 
cal means of removing vegetative cover. ; 

Softwoods. Coniferous trees, usually evergreen having 
needles or scalelike leaves. 

Stand improvement. Measures such as thinning, release 
cutting, girdling, weeding, or poisoning of unwanted trees 
aimed at improving growing conditions. 
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Stand-size class. A classification of forest land based on 
the size class of growing-stock trees on the area; that is, 
sawtimber, poletimber, or seedlings and saplings. 

Stocking. The degree of occupancy of land by trees, 
measured by basal area and/or number of trees by size or 
age and spacing, compared to a stocking standard, i.e., 
the basal area and/or number of trees required to fully 
utilize the growth potential of the land. 

Timber demand. The volume of timber that would be 
purchased at specified prices at a specified point in time 
under specified or implied assumptions relating to popula- 
tion, income, and other technological or institutional factors. 

Timber supply (or timber harvest). Net volume of round- 
wood products available to forest industries from all sources 
at specified or implied price levels. 

Tree size class. A classification of trees based on diameter 
at breast height, including sawtimber trees, poletimber 
trees, saplings and seedlings. 

Trend level. Estimate based on a curve or regression 
equation constructed from observed values over time. 

Unproductive forest land. Forest land incapable of 
producing 20 cubic feet per acre of industrial wood under 


natural conditions because of adverse site conditions such 
as sterile soils, dry climate, poor drainage, high elevation, 
steepness, or rockiness. 


Unregulated forest land. Commercial timberland in 
National Forests not organized for timber production 
under sustained-yield principles, including experimental 
forests, recreation and administrative sites, and tracts of 
commercial timberland so remote from manufacturing 
centers that scheduling sustained periodic harvest is 
impractical. 


Upper stems. That part of the bole of sawtimber trees 
above the saw-log top to a minimum top diameter of 4.0 
inches outside bark or to the point where the central stem 
breaks into limbs. 

Wilderness area. An area of undeveloped Federal land 
retaining its primeval character and influence, without 
permanent improvements or human habitation, which is 
protected and managed so as to preserve natural conditions. 

Young-growth stands. Stands in which 50 percent or 
more of the stand is occupied by sawtimber trees less than 
100 years old. 


APPENDIX III 
Timber Supply Tables 


fable 

oO. 

1 Estimated costs and softwood harvest change with 
intensified forest management on farm and miscel- 
laneous private lands, by rate of return grouping at 
1970 prices. 

2 Estimated costs and softwood harvest change with 
intensified forest management on National Forests, 
by rate of return grouping at 1970 prices. 

3 Estimated costs and softwood harvest change with 
intensified forest management on farm and miscel- 
laneous private lands, by rate of return and alterna- 
tive prices. 


Table 
No. 
4 Estimated costs and softwood harvest change with 


intensified forest management of National Forest 
lands, by rate of return and price alternatives. 


5 Estimated costs and softwood harvest change on 
farm and miscellaneous private lands with continuing 
programs of intensification. 


6 Estimated costs and softwood harvest change on Na- 
tional Forest lands with continuing programs of 
intensification. 
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TaBie 2.—Estimated costs and softwood harvest change with intensified forest management on National Forests, by rate of 
return grouping at 1970 prices 


Costs Softwood harvest change within the decade ! 
Section and return group HACE OS (Oi |nt ss eee || ee eS ts as 
Direct | Total 1-10 years 11-20 years 21-30 years 31-40 years 41-50 years 
Million | Million | Million | Million| Million| Million| Million| Million| Million| Million| Million | Million 
Thousands | dollars | dollars | bd. ft. | cw. ft. | bd. ft. | cu.ft. | bd. ft. | cu.ft. | bd. ft. | cw. ft. | bd. ft. | cu. ft. 
304 5.3 40 1,747 53 1, 396 —74 
145 6.8 79 143 5 611 32 
127 6.1 Bo Seecces 42 301 39 
223 3.8 9 
137 7.9 18 
410 24.8 61 
241 4535 MSt0o te en OSan ee seer = un OO fale sone OLS eat yOSONl Stoeee. ol OBON oes os 
860 2350) |S 48a (40) | Pee saees le 2NOdel acta e|| OOS Milinciasoaao) TOs SOON eeeses ns! d, SOO! sasenes 
804 AON 7a OSHS |e OU Si eens) 264g hee ee 31) 2) 663) 2222-2 -- | 12) 680) | 2222 2222) 2k680ue see == 
276 Dele eel Oxon | econ eee sea it OTOwecnecooll OOM mesa cece i neOCOl ie eea=a|  OON|eo eee 
327 CeO LS 287 el OLS) |e s lll ooOmeensean |e dy soOne 222221 LT gb0) 2 sess]! is50l sees ae 
427 2OF ON aaa el Olah |paemaae = |werailOOn|beasos=oltdboOltsen salon oOn soon aea|nea lOO mers. a= 
231 MOS eee ZOR ON OOS ibeseae== lit) SOON aor a nal se OOO | hoen se alch cSOOMneos suena) | ES9ON | bone aes 
803 14.2 —65 
850 26.9 50 
1, 824 74.8 100 
1, 035 GIS 27a ee 2O4L pease od Oot aa ens = =|. dy 000) [oe = =-\|d, O10 =-oee eee |) SnOTOM soca aoe 
Motalistudiedes-a-e-e sss 2 se eee 4, 512 180. 7 b 13, 816 16, 060 85 


_ | An allowable cut effect from intensified management was assumed in estimating future increases in harvests, but not in calculating rates of return on 
increased costs of management. 
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APPENDIX IV. TIMBER IMPORTS AND EXPORTS 323 
TaBLE 2.—Imports of lumber, by softwoods and hardwoods and country of origin, 1950-72 } 
[Million board feet] 
All species 2 Softwoods Hardwoods 
Year a 
Total Canada Mexico Other Total 3 Canada 3 Mexico Other Total Canada Mexico Other 
3, 423.5 3, 102. 2 208. 0 113.3 3, 140. 2 2, 899.5 191.4 49.3 283. 2 202.7 16.6 64.0 
2,511.6 2, 240.3 135.5 135.8 2, 250. 0 2, 080. 2 119.0 50. 8 261.6 160.1 16.5 84.9 
2, 481.6 2, 257. 7 106. 0 117.9 2, 266.9 2, 139.9 92.1 35.0 214.7 117.9 13.9 82.9 
2, 759. 4 2,541.2 83.8 134.3 2,526.8 2, 409. 6 73.0 44.2 232.6 131.7 10.9 90. 1 
3, 063. 1 2, 844.1 80.0 139.0 2, 854. 6 2, 747.7 74.5 32,4 208.5 96. 4 §.5 106.6 
3, 593.0 3, 349.7 75.3 168.1 3, 326. 8 3, 225.9 69.7 31.2 266.3 123.8 5.6 136.9 
3, 404.5 3, 168.3 51.6 184.6 3, 131.0 3, 060. 7 47.8 22.5 273.5 107.6 3.8 162.1 
2,958. 0 2, 754.0 53.0 150.9 2,711.9 2, 644. 7 48.2 19.0 246.1 109.3 4.8 132.0 
3, 389.6 3,177.8 49.3 162.5 3, 154.5 3, 088. 0 45.1 21.4 235.1 89.7 4.3 141.1 
4, 063.6 3, 785.9 53.1 224.6 3, 741.5 3, 661.7 49.7 30. 2 322.0 124.2 3.4 194,4 
3, 930. 6 3, 693.9 41.6 195.1 3, 639.3 3, 576.1 36.9 26.4 291.2 117.8 4.7 168. 7 
4, 257.9 4, 042.6 48.5 166.8 4, 013. 4 3, 943. 4 43.7 26.3 244.5 99. 2 4.8 140.5 
4,892.9 4, 637.7 47.8 207.4 4, 583. 7 4, 507.1 40. 4 36. 2 309. 2 130.6 7.4 171.2 
5, 335. 4 5, 104. 7 28.6 202. 0 5, 032. 0 4,975.6 24.4 32.0 303, 3 129.1 4.3 170.0 
5, 222.6 5, 004. 1 10.2 208. 4 4,917.5 4, 872.0 7.0 38.5 305.1 132.0 3.1 169.9 
5, 232.5 5, 016. 6 10.1 205.8 4, 898.1 4, 855.7 8.1 34.3 334.3 160.9 2.0 171.4 
5, 200. 1 4, 920.9 5.2 274.0 4, 779.2 4, 730. 4 3.7 45.2 420.8 190.5 1.5 228. 8 
5, 140. 7 4,902.5 5.5 232.7 4, 798.1 4, 747.1 3.1 47.9 342.7 155. 4 2.5 184.8 
6, 154. 2 5, 899. 2 4.0 251.1 5, 809. 1 5, 750. 0 3.2 55.9 345.1 149. 2 8 195.1 
6, 300. 6 5, 963. 4 6.7 | 330.6 5, 854. 0 5, 784. 4 5.8 63.7 446.6 179.0 8 266. 8 
6, 114.3 5, 867.6 7.5 239.3 5,007.7 5, 722. 5 5.5 49.7 336. 7 145.1 2.0 189.6 
7, 606. 8 7, 331.9 6.5 268. 4 7, 249.0 7, 189.4 4.9 54.7 357.8 142.5 1.6 213.7 
9, 480. 1 9, 029. 1 20.8 | 380.1 8, 984. 8 8, 877.8 18.9 88.1 445, 2 151.3 1.9 292.0 
1 Data may not add to totals because of rounding. 3 Includes small volumes of hardwoods for the years 1960-72. 
2 Excludes mixed species (not classified as softwoods or hardwoods) for 4 Preliminary. 
the years 1950-59. Source: See source note, table 1. 
TABLE 3.—Imports of pulp products, by product, 1950-72 } 
{Million cords, roundwood equivalent] 
Year Total Pulpwood 2 Woodpulp Paper and Year Total Pulpwood 2 Woodpulp Paper and 
board board 
12.0 1.4 4.3 6.3 12,7 1.3 4.2 7.2 
13.2 2.5 4.2 6.5 |) 12.9 1.3 4.3 7.3 
12.1 2.1 3.5 6.5 |! 13.6 1.4 4.8 7.3 
12.0 1.6 3.9 6.6 13.7 1.6 4.8 7.3 
11.8 1.6 3.7 6.5 14. 4 1.5 5.0 8.0 
12.6 1.8 3.9 6.8 || 15.1 1.3 5.3 8.5 
13.4 1.9 4.1 7.4 16.5 1.4 5.7 9.4 
12.3 1.8 3.7 6.9 15.9 1.6 5.4 8.9 
11.5 1.4 3.7 6.5 16.2 1.4 5.9 8.8 
12.5 152 4.3 7.0 17.2 1.0 6.8 9.3 
16.3 leat 6.0 9,2 
ae! 1.2 5.4 10.5 
15. 4 1.0 5.7 8.7 


1 Data may not add to totals because of rounding. 
2 Roundwood and chips. 


3 Preliminary. 
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APPENDIX IV. TIMBER IMPORTS AND EXPORTS 


TaBLE 5.—Imports of hardwood ! veneer, by country of origin, 1950-72 2 


(Million square feet, surface measure] 
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Year 


Total 


2; 786.0 


Canada 


Total 


Haase. elise Gare oh) 
RP RWUID MOONWW 


OQrmpPnn wo 
OWN AN 


=O 

ASROR 

bess § 
NPOPD WHAM 


191.0 
216.0 
277.9 


Latin America 


Central 

Mexico America 
and West 

Indies 

(8) 2.3 
eee 7.7 
0.3 5.7 
(3) 1.0 
2.1 4 
6.1 8 
7.3 4 
4.8 4.4 
1.3 5.9 
4.3 6.5 
5.2 5.9 
5.8 8.8 
3.5 16.9 
1.7 14.3 
at 21.8 
al 19.2 
3 21.2 
ail 8.0 
1.5 16.8 
.6 13.1 
.6 5.0 
5 15.1 
(3) 2.8 


Asia 
Africa Europe Other 
South Total Japan Philip- Other 
America pines Asia 

(3) 0.6 0.5 ORTH Anes ecu l 3.4 ak 0.1 
0.6 2.0 2AON| eee eee mea ee ae 31.8 4.6 1 
(3) 9 .6 St hl eee ee 15.7 250i |e eee 
(3) 21.3 3 21.0 (3) 45.0 4.4 gal 
oe eae ee 29.0 -3 28.6 1 24.2 3.1 1,2 
BULL 51.2 3 49.7 1.2 29.0 2.8 9 
soho seuoced 56. 2 3.3 51.4 1.5 37.8 5.3 11 
(3) 77.2 7.4 69.5 .3 37.8 4.7 wl 
BY 153. 4 82. 2 70.7 5 29.5 4.3 Ma 
10.3 399.8 225. 4 174.1 3 57.7 25.5 wl 
11.3 225. 2 19.9 205. 0 3 98.1 22.8 el 
13.0 237.0 8.6 223.7 4.7 96.0 18.2 ell 
22.3 338. 4 5.7 295. 6 37.1 168.7 44.0 ell 

47.2 455.2 4.0 391.0 60. 1 146.9 48.2 (3) 
47.3 664. 4 2.1 557. 2 105. 2 158. 8 33.8 .2 
47.8 687.0 4.8 527.0 155. 2 219.8 44.3 9 
74.9 714.1 3.8 522.7 187.6 209. 7 29.6 1.0 
132.8 580. 9 3.8 451.8 125.3 271.2 27.7 BY 
182.2 837.7 4.3 609. 8 223.6 276.5 26.3 wl 
139.0 838. 6 5.3 671.4 161.9 128.1 22. 2 .3 
185. 4 569. 2 3.3 460.0 105.8 147.0 26.1 wl 
200. 5 809.5 4.5 590.9 214.0 143.1 24.0 +2 
275.0 1, 226.5 0.9 822.5 403.1 153.9 30. 2 45.7 


1 Includes mixed species (not classified as hardwoods or softwoods) for the 


years 1950-59. 


2 Data may not add to totals because of rounding. 


3 Less than 50,000 square feet. 
4 Preliminary. 


Source: See source note, table 1. 
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TABLE 8.—Ezports of pulp products, by product, 1950-72 1 
{Million cords, roundwood equivalent] 


Year Total Pulpwood 2 Woodpulp Paper and Year Total Pulpwood 2 Woodpulp Paper and 
board board 
0.7 (3) 0.2 0.4 3.6 .2 2.2 12 
1.2 (3) 4 .8 3.8 ate, 2.2 1.4 
Li (3) 4 ay 3.8 ml! 2.3 1.4 
9 (3) .3 26 4.4 all 2.7 1.6 
Ley (3) -9 .8 5.1 Bal 3.0 21 
2.3 ol 1.2 1.0 5.0 2 2.7 2.2 
2.1 rial 120) a] 5.6 .3 2.9 2.4 
2.4 mal 132 1 ea 6.5 -6 3.4 2.6 
2.1 ae 1.0 1.0 7.9 L2 3.5 3.2 
2.5 ol 1.3 Dal 9.0 Af 3.9 3.4 
1970: 2. S25255s252-2 10.9 1.8 5.7 3.4 
i ee 9.6 1.5 3.4 4.7 
WO72'S. ci cecceawess 9.5 2.0 3.5 4.0 
: sea may not add to totals because of rounding. 4 Preliminary. 
3 cee So ae Source: See source note, table 6. 
TABLE 9.—Ezports of logs, by major species, 1950-72 1! 
[Million board feet, log scale] 
Softwoods Hardwoods 
Year Total 
Total Douglas-fir | Port Orford Other Total Walnut Other 
cedar 
48.2 28.9 1.0 0.3 27.6 19.3 1.0 18.3 
79.4 57.9 2.4 -6 54.9 2155 1.0 20.5 
63.7 44.4 4.2 1.9 38.3 19,2 .3 18.9 
115.1 86.0 12.4 3.5 70.0 29.2 5 28.6 
139.5 106.4 12:8 13.8 79.8 33. 1 6 32.5 
166.2 144.2 9.8 10.7 123.7 22.0 1.2 20.8 
187.7 154.9 15.8 13.9 125.2 32.8 Gal 31.6 
139.3 107.3 8.1 22.8 76.4 32.0 1.4 30.6 
169.8 127.3 12.4 32.3 82.7 42.5 2.3 40, 2 
204.6 167.6 20.8 39.2 107.7 37.0 3.7 33. 2 
266.3 210.3 27.5 37.2 145.6 56. 0 10.2 45.9 
481.8 432.2 66.8 61.2 304.2 49.5 7.2 42.4 
522.2 452.7 48.1 41.5 363.1 69.5 10.3 59. 2 
951.3 879.6 71.6 63.9 744.1 71.8 16.5 55.3 
1, 086.3 1, 022.6 94.6 37.0 891.0 63.7 ah eal 52.6 
1,192.8 1,111.4 111.3 39.1 961.0 81.4 23.6 57.9 
1, 393.1 1,317.5 130.5 43.0 1, 144.0 75.6 12.8 62.8 
1, 970.7 1, 873.6 272.0 34.6 1, 567.0 97.1 16.4 80. 7 
2, 568.1 2, 473.2 396.5 38.4 2, 038.3 94.9 21.9 73.0 
2,397.0 2,316.8 380.6 40.7 1, 895.6 80. 2 20.6 59.5 
2, 753.0 2, 684.1 487.7 54.1 2,142.3 68.9 17.4 51.5 
2,292.4 2, 233.4 448.1 40.2 1,745.1 59. 0 12.9 46.2 
3, 143.3 3, 049.4 662.2 45.1 2,942.4 93.9 15. 2 78.7 
1 Data may not add to totals because of rounding. Source: See source note, table 6. 
2 Preliminary. 
TaBLE 10.—L£zports of logs, by major region of destination, 1950-72 } 
{Million board feet, log scale] 
Year Total Canada Western Japan Other Year Total Canada Western Japan Other 
Europe Europe 
48.2 42.5 BB [esceseeseesce bs Vay | ge | 0 ees 266.3 150.7 15.9 98.6 ital 
79.4 71.8 4.7 1.4 1.6: || 1961.25.22... 481.8 99.6 16.3 364.8 Ast 
63.7 53.8 3.0 6.5 49 |P1O62=enseeaees 522. 2 167.3 24.8 329.0 1.2 
115.1 69.2 3.8 41.6 6) 1968. 22 2222 951.3 209.3 32.2 691.1 18.8 
139.5 75.4 4.8 54.5 4:7 WAGE. 225.20 cbS 1, 086. 3 288.5 19.0 755. 4 23.4 
166. 2 138. 4 8.9 18.0 48)||019G5. cecaeeses 1,192.8 352.9 29. 4 804. 4 6.2 
187.7 160. 2 5.7 20.5 gal Va 0 eee eae 1,393.1 266. 2 17.3 1, 083.0 26.5 
139.3 97.1 5.3 36.0 BO) [) 0675 cosca ccs 1,970.7 335.8 20.8 1, 583.6 30.6 
169.8 112.6 ak 47.9 1:6: || 1968-2-2.5-2=- 2, 568.1 341.8 28.8 2,119.2 78.4 
204. 6 126.6 7.2 70.1 sae WW ADGOS c2ssc8 aed 2,397.0 324.6 29.9 2,007.8 34.8 
1970. o25e2-52 2, 753. 2 291.8 23.6 2,377.3 60.3 
19@iaw2222 2522 2, 292.4 343.6 20.8 1, 847.1 80.9 
19%2 22 3, 143.3 518.1 32.6 2, 529. 9 61.7 
| 


1 Data may not add to totals because of rounding. 
2 Preliminary. 


Source: See source note, table 6. 
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APPENDIX V 
Timber Demand Tables 


Table 


Measures of population and economic growth, 
L920 = (2a res Sesh ees See ee a eee 
Average stumpage and lumber prices of 
Douglas-fir, southern pine, and ponderosa 
pine, 1910-1972 
Relative wholesale price index of lumber, 
TSOOS1G 7 2iaee eager ee emer eras 
Wholesale price indexes of selected timber 
products and competing materials, 1926- 


Panel products consumed per housing unit, by 
type of unit, 1970, with projections (1970 
relative prices) to 2000________-____-___--- 

Per capita expenditures for new nonresidential 
construction, by construction class, 1920-70, 
with projections to 2000_____-_-__-------- 

Lumber used in new nonresidential construc- 
tion, by construction class, 1962 and 1970, 
with projections (1970 relative prices) to 
2000S neha eee eee Ba 

Plywood used in new nonresidential construc- 
tion, by construction class, 1962 and 1970, 
with projections (1970 relative prices) to 
2000 Sere Sh re Se eee eee 

Building board used in new nonresidential 
construction, by construction class, 1962 
and 1970, with projections (1970 relative 
prices)’ to.2000 22 =. a se a ie ee 

Per capita value of manufacturing shipments 
by product group, specified years 1948-70, 
with projections to 2000_________________-_ 

Lumber use in manufacturing, by product 
group, specified years 1948-70, with projec- 
tions (1970 relative prices) to 2000___-_-_-_- 

Veneer and plywood (%-inch basis) use in 
manufacturing, by product group, specified 
years 1948-70, with projections (1970 rela- 
tive prices) to 2000/22 2222-22 2 uesees tes 

Hardboard (%-inch basis) use in manufac- 
turing, by product group, specified years 
1960-70, with projections (1970 relative 
prices) ‘to: 20000 .222 2o. eee. Sen eee 

Particleboard (34-inch basis) use in manu- 
facturing, by product group, specified years 
1960-70, with projections (1970 relative 
prices); to:2000 Nee so ee ee 

Lumber consumption, exports, imports, and 
domestic production, 1920-72_____________ 

Plywood consumption, exports, imports, and 
domestic production, 1950—72_____________ 

Apparent consumption, exports, imports, and 
domestic production of paper and board, 
1920-7222 2k ee ee ee eS ee 

Apparent consumption, exports, imports, and 
domestic production of paper, 1920-72_____ 

Apparent consumption, exports, imports, and 
domestic production of paperboard, 1920-72_ 
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Page 


ddl 


332 
333 


334 


338 


338 


339 


340 


341 


342 


343 


344 


No. 
20 


21 


22 


23 


24 


3l 


32 


33 


34 


36 


Apparent consumption, exports, imports, and 
domestic production of building board, 
1920272 22 Se Soe Se eae 

Paper and board exports from the United 
States, by grade and major region of desti- 
nation, LO (AS Sa cs ea tenn, Se 

Paper and board imports into the United 
ars by grade and major region of origin, 

LO 71s oe eae toe a ee OE AN a en 

Fibrous maierials consumed in the manufac- 
ture of paper and board, by type of material, 
specified years 1919-72 

Apparent consumption, exports, imports, and 
domestic production of woodpulp, 1920-72__ 

Woodpulp exports from the United States, by 
type and major region of destination, 1971__ 

Woodpulp imports into the United States, by 
type and major region of origin, 1971______ 

Apparent consumption, exports, imports, and 
domestic production of pulpwood, 1920-72__ 

Consumption of pulpwood in the manufacture 
of woodpulp;, 1920-72: =. te 22k Sea aa 

Production, imports, exports, and apparent 
consumption of forest products, by major 
products; 1940572. 2.2. 23252222 alae eae 

Roundwood production, imports, exports, and 
apparent consumption, by major product, 
1950-72, with projections (medium level) 
under alternative price assumptions to 


Softwood roundwood production, imports, ex- 
ports, and apparent consumption, by 
major product, 1950-72, with projections 
(medium level) under alternative price 
assumptions to 2000-2. - 25.2225 Se es 

Hardwood roundwood production, imports, 
exports, and apparent consumption, by 
major product, 1950-72, with projections 
(medium level) under alternative price 
assumptions to 20002 _ = 232 2e3 is 2S se eee 

Sawtimber production, imports, exports, and 
apparent consumption, by major product, 
1950-72, with projections (medium level) 
under alternative price assumptions to 


Softwood sawtimber production, imports, ex- 
ports, and apparent consumption, by major 
product, 1950-72, with projections (me- 
dium level) under alternative price assump- 
tions to2000L. 2. = Sse 2. Se eS eae 

Hardwood sawtimber production, imports, ex- 
ports, and apparent consumption, by major 
product, 1950-72, with projections (medium 
level) under alternative price assumptions 
to: 2000%) 223 oS Se ee el eee 

Consumption of industrial raw materials in the 

S., by broad product groups, 1920-69_ -_- 
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TABLE 1.—Measures of population and economic growth, 1920-72 


Gross Per capita Disposable Per capita Index of 
Year Population national gross personal disposable manufacturing 
product national income personal production 
product income 
Millions Billions of 1967 dollars 1967 dollars Billions of 1967 dollars 1967 dollars 1967=100 
1920__-_ 106. 5 160. 5 OO Cans ak ee ee ee ee RS ee oe Se 16. 2 
1O2TE= = 108. 5 145. 4 LS AO eee ie ae ee ee een ee re ees ree 11223 
1922___ 110.1 166. 5 OU ZAR oo eee See are a ee 16. 2 
1923___ 112. 0 186. 8 PIG GSU sare Bee ee hae te Ss 18. 9 
1924___ 114.1 186. 2 ELEY G3 2 ee ec ea | ec ep ee 7/ 
1925___ 115. 8 201. 8 TCR a eee os a a es Fa a a Sa a 19. 8 
1926__ 117. 4 212. 8 ee SU Oe cin ees See Se eae es a eee 20. 9 
1927___ 119. 0 213. 3 IST ASP 1 eines sag Mig es he es 2 20. 7 
1928___ 120. 5 216. 7 TAU fey | ies pase et epeee sos | Se a rae ee BY 21.8 
1929___ 121. 8 239. 4 1, 966 172. 3 1, 415 22. 8 
1930___ 123. 2 215. 8 1, 752 159. 0 1, 291 18. 7 
1931__ 124.1 199. 1 1, 604 153. 0 1, 233 15. 3 
1932___ 124. 9 169. 6 1, 358 131. 7 1, 054 11.8 
1933___ 125. 7 166. 4 1, 324 128. 4 1, 021 14. 0 
1934___ 126. 5 181. 4 1, 434 137. 7 1, 089 15. 3 
1935___ 127. 4 199. 3 1, 564 150. 8 1, 184 18. 0 
1936__ 128, 2 226. 9 1, 770 169. 8 1, 324 21.5 
1937__ 129. 0 238. 9 1, 852 175. 2 1, 358 23. 4 
1938___ 130. 0 226. 8 1, 745 164. 3 1, 264 18. 0 
1939___ 131. 0 246. 2 1, 879 178. 4 1, 362 21.5 
1940___ 132. 6 267. 1 2, 014 190. 3 1, 485 25. 4 
1941_ 133. 9 310. 1 2, 316 217. 7 1, 626 32. 4 
1942___ 135. 4 350. 2 2, 586 244, 1 1, 803 37. 8 
1943___ 137. 3 396. 4 2, 887 254. 9 1, 857 47. 0 
1944___ 138. 9 424. 8 3, 058 265. 0 1, 908 50. 9 
1945___ 140. 5 417. 6 2,972 262. 8 1, 870 42.6 
1946__ 141.9 367. 6 2, 591 259. 7 1, 830 35. 3 
1947___ 144. 7 364. 4 2, 518 249, 4 1, 724 39. 4 
1948___ 147. 2 380. 6 2, 586 262. 9 1, 786 40. 9 
1949___ 149. 8 381. 1 2, 544 264. 1 1, 763 38. 7 
1950___ 152. 3 417. 8 2, 743 285. 6 1, 875 45. 0 
1951__ 154. 9 450. 8 2, 910 292. 5 1, 888 48. 6 
1952___ 157. 6 464. 6 2, 948 301. 2 1, 911 50. 6 
1953___ 160. 2 485. 4 3, 030 315. 1 1, 967 55. 1 
1954___ 163. 0 478. 6 2, 936 318. 4 1, 953 51. 5 
1955___ 165. 9 515. 0 3, 104 339. 5 2, 046 58. 2 
1956__ 168. 9 524. 5 3, 105 353. 9 2,095 60. 5 
1957___ 172. 0 532. 0 3, 093 361. 3 2,101 61. 2 
1958_ __ 174. 9 525. 9 3, 007 364. 7 2, 085 56. 9 
1959___ 177. 8 559. 6 3, 147 381. 0 2, 143 64. 1 
1960___ 180. 7 573. 4 3, 173 389. 2 2, 154 65. 4 
1961__ 183. 7 584. 6 3, 182 401. 2 2, 184 65. 6 
1962___ 186. 5 622. 9 3, 340 420. 2 2, 253 71.4 
1963___ 189. 2 647. 9 3, 424 436. 2 2, 305 75. 8 
1964___ 191.9 683. 3 3, 561 466. 7 2, 432 81. 2 
1965__ 194. 3 726. 4 3, 739 497. 7 2, 562 89. 1 
1966__ 196. 6 773. 8 3, 936 525. 0 2, 670 98. 3 
1967___ 198. 7 793. 9 3, 995 546. 3 2, 749 100. 0 
1968___ 200. 7 830. 8 4, 140 570. 8 2, 844 105. 7 
1969___ 202. 7 853. 2 4, 209 587. 6 2, 899 110. 7 
1970__ 204. 9 849. 0 4, 143 610. 0 2,977 106. 6 
1971___ 207. 0 872. 1 4, 213 634. 6 3, 066 106. 8 
IQA ese 208. 8 928. 3 4, 446 662. 0 3, 170 114. 3 


NOTE: Conversion to 1967 dollars by U.S. Department 
of Agriculture, Forest Service. 


Sources: Population, U.S. Department of Commerce, 
Bureau of the Census. 1920-59—Population estimates and 
projections. Curr. Pop. Reps. Ser. P—25, No. 442, 1970; 
1960-72—Population estimates and projections, Curr. Pop. 
Reps. Ser. P—25, No. 499, 1973. 

Gross national product and per capita gross national 
product, 1920-28—U.S. Congress, Joint Committee on 


the Economic Report. Potential economic growth of the 
United States during the next decade. 83d Cong., 2d sess., 
1954; 1929-72—Economic report of the President. 1973. 

Disposable personal income, 1929-72—Economic report 
of the President. 1972. 

Per capita disposable income, 1929-72—Computed by 
the Forest Service. 

Index of manufacturing production, 1929-72— Economic 
report of the President. 1973. 
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TABLE 2.—Average stumpage and lumber prices of Douglas-fir, southern pine, and ponderosa pine 1910-72 


[Prices in constant 1967 dollars per thousand board feet, International }4-inch log rule for stumpage and mill tally for lumber] 


Douglas-fir Ponderosa pine Southern pine 
Year 

Stumpage | Lumber | Stumpage | Lumber | Stumpage | Lumber 
a910\2 . 4.42 35. 98 8.15 39.17 3.44 36. 53 
a!) 5 eee 5. 03 33. 03 6.15 40. 71 6.99 41. 45 
1912:._- 4. 61 31.75 6.10 37. 34 3. 44 39. 37 
1913... . 3.45 23. 89 5. 03 32, 22 3.94 26.94 
1914... 3.33 23. 04 4. 68 29. 87 6. 89 47,22 
191522_ 5. 92 29. 57 5.75 39. 98 4.90 34. 65 
1916__.. 1,99 24, 44 5. 41 32. 92 6. 06 32. 49 
A917... - 1.93 26. 86 2.99 32. 32 4. 69 31.35 
1918__.. 1.95 27.78 3. 29 30. 88 3.71 36. 08 
19192. 2.46 34. 46 3. 46 38. 84 4. 33 40.19 
1920_-.. 1.65 43. 43 3. 83 48. 63 4.61 45. 06 
1921... 2.76 35. 84 5, 24 53. 55 6.14 38. 59 
1922_... 3. 67 41.98 6. 61 55. 66 4. 69 47.45 
1923___. 3. 52 51.97 6.18 63. 72 4, 83 57, 42 
1924___. 3.18 43.71 5.70 54, 89 5.79 52. 55 
1925... 2.88 39. 25 5. 56 51. 93 5. 01 49. 60 
1926___- 3.11 39. 05 5.90 51. 56 5. 82 51. 38 
1927___- 3.71 39. 46 5. 68 52. 83 5. 93 48. 22 
1928_... 4. 24 38. 08 4.12 52.75 6. 02 49. 25 
1929__.- 4.02 40. 83 6. 04 53. 91 5.95 52. 26 
1930__-- 5. 41 37. 93 6. 65 52.76 6. 00 47, 24 
19312255 5. 64 32. 04 9. 20 54. 46 7.55 45.18 
1932___- 3.70 31. 68 6. 38 50. 31 6.97 39.70 
1933_-.- 2.58 39. 88 6.78 54. 58 6. 63 52. 64 
1934_.__ 2. 84 41.77 5. 33 53. 08 6. 27 56. 00 
1935.... 3. 01 38. 69 4.79 49, 42 9.11 44.18 
1936_..- 3.69 42, 42 4.35 52. 40 10. 23 49. 83 
1937__.- 2. 63 44, 22 4.07 55. 14 9-95 49. 86 
1938_-.. 4.51 42. 66 5. 08 54. 83 15.05 46.91 
1939___. 4.04 45. 03 4.97 57. 20 12.18 49. 53 


Douglas-fir Ponderosa pine Southern pine 
Year 
Stumpage | Lumber |} Stumpage | Lumber | Stumpage | Lumber 
1940___. 4.15 48. 09 4. 47 59. 93 9. 27 52. 68 
1941____ 5. 84 56. 49 4.75 63. 59 20. 02 56. 60 
1947___. 9. 46 83. 73 8.93 75. 94 11.90 89.91 
1948____ 17.56 88. 28 14.51 87. 63 16. 54 91.10 
1949___. 10. 31 81. 22 18, 42 88.15 20. 91 86. 61 
1950... 14. 66 96. 32 18, 42 96. 57 27.26 93. 44 
1951_..- 20. 38 94. 63 30. 36 101.58 31.71 89. 94 
1952_... 21, 29 96. 35 25. 47 103. 06 36. 30 93. 44 
4953... 3 16. 90 89. 92 24, 41 105. 49 32.70 93.91 
1954.._. 13. 53 91. 39 25. 58 99. 70 28. 33 89. 54 
1955-_-_- 24. 05 99. 57 24, 47 103. 30 30. 43 92. 85 
1956_-.- 30. 40 96. 02 24.70 107.16 34, 46 93. 09 
1957.-.- 20. 53 83. 94 21. 36 95. 05 28. 20 86. 98 
1958_._. 16. 84 81. 22 16. 62 90. 26 27, 45 84. 48 
1959_-_- 28. 38 92. 42 17. 89 98. 01 31.01 87.14 
1960___. 24, 65 84. 40 16:57 92. 80 30. 36 85. 68 
1961. << 21.35 81. 22 10. 54 85. 66 23. 68 82. 33 
1962__.. 18. 89 83. 37 13. 98 87.36 22.91 82. 00 
1963___- 21.58 86. 87 13.76 89. 02 22.18 81.98 
1964____ 29. 41 88.15 16. 52 89. 65 24, 52 81.90 
1965___- 32, 24 85. 76 16. 88 87.91 27.41 81.74 
1966___- 36. 62 86.98 16. 34 88.17 32. 30 86. 92 
1967-222 30. 49 89.73 18. 28 87. 04 31.99 86. 60 
1968__- 43. 63 105. 17 24. 25 99. 29 34. 38 96. 02 
1969____ 56. 43 110. 99 54, 89 120. 98 40. 55 102. 29 
1970___. 27.72 88. 44 23.90 98. 59 33. 46 89. 81 
1971-2-- 31. 51 108. 40 27.71 112. 65 38. 32 101. 73 
1972_... 43.99 121.74 45, 47 127. 63 46. 06 110.15 


Sources: Douglas-fir stumpage, 1910-31 National Forest timber sales, all 
species Washington and Oregon; 1932-41, all species western Washington and 
western Oregon; 1947-56, National Forest and Bureau of Land Management 
sales, Douglas-fir only in western Washington and western Oregon; 1957-72 
National Forest sales, Douglas-fir only in western Washington and western 

regon. 

Southern pine stumpage, 1910-34 prices of privately owned second-growth 
southern pine timber; 1935-49 National Forest timber sales, all species; 
1950-72 National Forest sales, pine only. 

Ponderosa pine stumpage, 1910-72 National timber sales, California. 


Lumber prices, Forest Service estimates based on data published by the 
Bureau of Labor Statistics, the western Wood Products Association, and 
unpublished information collected by the Forest Service’s Division of Timber 
Management. 


Note: All U.S. Forest Service National Forest prices in this table are the 
bid prices (including KV payments) for timber sold on a Scribner Decimal C 
log rule basis and adjusted to International 14-inch log rule units comparable 
to sawtimber removals. Prices exclude timber sold by land exchanges and 
from land utilization project lands. 
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TABLE 3.—Relative wholesale price index of lumber, 1800-1972 } 


{1967=100] 
Year All Year All Year All Year All Year All Year All 
lumber lumber lumber lumber lumber lumber 
6.4 11.2 |} 1860__--___- 30. 2 53.8 105.9 
6.6 11.2 186122222 29.7 46.0 102.8 
8.0 11.1 1862222225. 30.9 51.6 103.0 
6.8 11.6 18632222232 30.5 56. 0 103.5 
6.8 12.8 |} 1864__-_-.- 33.7 51.0 101.6 
7.0 Lesh ||P S65eee ee 31.5 49.1 107.5 
Gout LONSh|(1866222—" == 33. 2 48.7 106. 4 
7.6 ae) |\PL867ea= ase 32, 2 47.7 97.4 
7.4 15.4 |} 1868______- 32.5 45.4 94.5 
7.0 14.6 |} 1869__-_--- 33.3 48.0 101.7 
6.5 16.1 1S ORee= ee 34.4 48. 2 97.0 
6.5 LGR. lB Tle a= 2 35.0 46.6 92.4 
6.1 16.5 1872 ee 34.3 43.9 93. 8 
5.5 L652) || L87se22= == 36.3 52.3 96.5 
4.7 17.0 || 1874______- 33.9 54.9 98. 0 
TSG See 8.2 18.8 1S75eeee- es 36. 0 49.8 || 1965.______ 97.3 
1Si6e=5 = == 9.1 17.7 1S 76Eseces 42.6 52.4 19662222 S2 100.3 
i) Ses 8.0 VEY NY fa a 40.6 56.4 || 1967_______ 100. 0 
I Cae 7.5 17.9 1878222 2s: 38.9 54.1 1968022: 114.5 
W819. =... 2 8.6 18.1 18 79w sees 36. 2 58.9 ||. 1969... <=. - 123.5 
1820. ...--- 9.6 |) 1850_- ===. 1950) |) 1880222222 34.4 63.7 || 1970.__---- 103.0 
ICP a OS 18515222 25— 18.3 || 1881__-_._- 36.9 68545) 197 Te 119.0 
1822----- 2 9.0 || 1852____._- 20.1 |] 1882______- 37.3 655681) 197222 133.8 
V8232-- ~~ 22 QL7 |) 1853. .--.-- 19.4 |} 1883__.___- 38.9 66.6 
W824 oe 9.8 || 1854______- 19.0 |} 1884______- 37.0 71.7 
S25 Bee eee L082) 1855-222 45— 20.0 L885 ESAs 29 35.3 71.3 
1S26E2 ess -8 10.9 1856-_----- 20.5 [886esees=" 30. 3 32. 4 71.8 
TS 2ieeee a 11.0 || 1857______- 21E A | 887s 22 30. 4 30.9 93.3 
1828__-..-- 11.5 185 8een ss 21.0 1888es- 222 29.6 32.1 97.9 
NS2920 3 11.4 || 1859_______ 20.5 || 1889_____-- 29.6 41.1 94.3 
mncrived by dividing the actual price index by the all commodities price Wholesale prices for 213 years, 1720 to 1932. Memoir 142, 1932, Part I, table 49 
index. pp. 107-119. 


‘ A 4 ‘ ‘ -1972—U.S. D f L B f L istics. Whole- 
Sources: 1800-1914—Cornell University Agricultural Experiment Station. ain ieee price Peeper M Otho ureaulof Labor Statistics. Whole 


334 THE OUTLOOK FOR TIMBER IN THE UNITED STATES 


TaBLE 4.— Wholesale price indexes of selected timber products and competing materials, 1926-1972 


[1967=100] 
Lumber hae wood Lumber Softwood lumber | Hardwood lumber Millwork Softwood plywood 
products 
Year All com- = es, es — 
modities 1 
Actual Rela- Actual Rela- Actual Rela- Actual Rela- Actual Rela- Actual Rela- 
tive! tive! tive ! tive! tive ! tive! 

51.6 26.5 51.4 25. 2 30. 0 
49.3 25.0 50.7 23.5 30.0 
50. 0 24.1 48. 2 Va f 29.9 
49.1 25.0 50. 9 23. 6 30. 1 
44.6 22.9 51.3 21.5 28.4 
37.6 18.6 49.5 17.5 23.8 
33. 6 16.0 47.6 14.8 23. 4 
34.0 19.0 55. 9 17.8 24.6 
38. 6 22.3 57.8 21,2 25. 6 
41.3 21.4 51.8 20.6 25.3 
41.7 22.4 53.7 21.9 27.2 
44.5 26.5 59. 6 25.1 32.6 
40.5 24.1 59.5 22.0 29.3 
39.8 24.8 62.3 23.4 28.8 
40.5 27.4 67.7 25.8 31.4 
45.1 32.7 72.5 30. 8 35.8 
50. 9 35.6 69.9 33. 4 39. 2 
53.3 37.7 70.7 35.5 39.5 
53. 6 40.6 75.7 38.5 40.7 
54.6 41,2 75.5 38. 9 41.0 
62.3 47.2 75.8 44.7 MASS ozo en cae S28! oss ese eee 46.3 
76.5 73.4 95.9 71.5 93.5 72.5 94.8 68. 3 89.3 59. 4 
82.8 84.0 101.4 81.2 98.1 82.8 100. 0 76.6 92.5 ABE 
78.7 Teh 98.7 74.3 94, 4 75. 8 96.3 69. 6 88. 4 73.4 
81.8 89.3 109. 2 86.6 105.9 88.1 107.7 82.1 100. 4 78. 2 
91.1 97.2 106.7 93.7 102.9 95. 6 104.9 88. 2 96.8 88.7 
88. 6 94.4 106.5 91.3 103. 0 95. 2 107.4 81.2 91.6 86.5 
87.4 94.3 107.9 90. 5 103.5 93. 2 106. 6 82.8 94.7 89. 6 
87.6 92.6 105. 7 88.9 101.5 91.8 104.8 81.0 92.5 88.9 
87.8 97.1 110.6 94.5 107.6 97.7 111.3 85.7 97.6 87.7 
90.7 98.5 108. 6 96.5 106. 4 98.5 108. 6 91.1 100. 4 88. 0 
93. 3 93. 5 100. 2 90. 9 97.4 92.6 99. 2 86.3 92.5 87.4 | 
94.6 92.4 97.7 89.5 94.6 90. 8 96.0 86.3 91.2 87.3 | 
94.8 98.8 104. 2 96. 4 101.7 98. 7 104.1 89.9 94,8 92.6 | 
94.9 95.3 100. 4 92.2 97.2 92.7 97.7 90. 8 95.7 93.1 | 
94.5 91.0 96.3 87.4 92.5 87.9 93. 0 86. 2 91.2 90. 8 | 
94.8 91.6 96.6 89.0 93. 9 90.1 95. 0 86.0 90. 7 90. 7 
94.5 93. 5 98.9 91.2 96.5 92.1 97.5 88.8 94.0 92.7 | 
94.7 95. 4 100.7 92.9 98.1 93. 3 98.5 92, 2 97.4 96. 7 
96. 6 95.9 99.3 94.0 97.3 93. 1 96. 4 97.4 100. 8 96.0 
99.8 100. 2 100. 4 100. 1 100. 3 97.7 97.9 108.7 108. 9 98. 0 

100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100.0 100.0 

102.5 113.3 110.5 117.4 114.5 120. 6 117.7 104.3 101.8 105. 6 

106.5 125.3 117.6 131.5 123.5 134. 4 126. 2 120.1 112.8 117.8 

110. 4 113.7 103. 0 113.7 103. 0 113. 4 102.7 114.7 103.9 116.0 

113.9 127.0 111.5 135.5 119.0 141.0 123.8 113.5 99. 6 120.7 

119.1 144.3 121.2 159. 4 133. 8 167.7 140.8 126. 2 106.0 128. 4 


See footnotes at end of table. 
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TaBie 4.—Wholsale price indexes of selected timber products and competing materials, 1926-1972—Continued 
[1967 =100] 


Hardwood plywood Paperboard Container board Insulation board Hardboard Type IT Particleboard 
Mie Ee — 2) 2 ee 


Actual Relative ! Actual Relative ! Actual Relative ! Actual Relative ! Actual Relative! | Actual | Relative ! 


38.8 75, 2 
40.8 
37.7 
34.4 
28.8 
24, 4 
24.3 
31.9 
36.6 
32.0 
O25 eee ie a OM fetes aeeeoets aoe serene 
37.8 
32.0 
19392222 32.9 
WO Sesee YG | et) SEP E EI See ee tesceso) Eee se eeeere 
ey SES eee 42.2 
19422 on. 43.4 
16s a eeoe 46.8 
GAA 47.9 
1945_____- 49.9 
IMs Seeeel be acomtemeaac||Soecseseeeee 54.8 
99.0 129.4 76.7 
103. 3 124.8 78.8 
90.8 115.4 76. 4 
99.0 121.0 81.2 
108.3 118.9 101.9 
98.9 111.6 98.5 
105.8 121.1 96.1 
98. 0 111.9 96. 2 
100. 2 114.1 98, 2 
102.3 112.8 104.2 
101.3 108.6 105. 4 
102.0 107.8 105. 3 
103. 8 109.5 105. 2 
105. 2 110.9 104.6 
103.8 109.8 97.4 
100. 1 105. 6 98.0 
99.6 105. 4 99.7 
100.8 106. 4 101.5 
100.5 104.0 101.5 
196625 -- == 101.3 101.5 102. 2 
HOG 72 -- =~ 100. 0 100.0 100. 0 
O68 = === = 100.5 98.0 95.9 
NOG9)E === 104.0 97.7 99.4 
TOO Esa === 102.9 93. 2 101.1 
NO fleas = == 100.7 88. 4 102. 4 
WPS sees 104.3 87.6 105. 5 
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TaBLe 4.— Wholesale price indexes of selected timber products and competing materials, 1926—1972—Continued 


[1967 =100] 
Metals and metal Structural shapes Metal doors, sash Aluminum siding Galvanized car- Flat glass Concrete products 
products and trim noninsulated bon steel sheets 
Year es a SNe 
Actual Rela- Actual Rela- Actual Rela- Actual Rela- Actual Rela- Actual Rela- Actual Rela- 
tive ! tive ! tive ! tive ! tive ! tive ! tive 1 


SS3S82 SSSR SSSB8 SSHSE 


4 

8 

8 

2 

2 

6 

9 

< 

9 

8 

5 

4 

0 

6 

8 

5 

1 

0 

0 

6 
1946___.- 44.3 (LAM Ss szeteces|s=saasasas | Soeeee ewes |ee ans eaee = | sees aoe ieee soa ee meal eee mao meee eis | eae eee 62.7 100.6 
19487). 54.9 71.8 39.5 61.6 67.5 66.8 87.3 71.3 93. 2 
HOARE oe 62.5 75.5 48.1 58.4 70.5 70.4 85.0 74.7 90. 2 
1949.--- == 63. 0 80.1 52.8 61.0 77.5 73.9 93.9 96. 4 97.1 
1950- _--- 66.3 81.1 56.6 67.9 83.0 75.6 92.4 78.2 95.6 
1951_= == 73.8 81.0 60.0 75.2 82.5 80.3 88.1 83.3 91.4 
19522 22-2 73.9 83.4 61.3 75.1 84.8 80.5 90.9 83.4 94,1 
1953.2 .22 76.3 87.3 64.7 73.3 83.9 85.0 97.3 85.5 97.8 
1954___.- 76.9 87.8 67.3 74.7 85.3 87.6 100.0 87.1 99.4 
1955___.- 82.1 93.5 71.0 79.0 90.0 90.1 102.6 88.0 100. 2 
1956___.- 89.2 98.3 76.2 : : : 84.5 93. 2 93.9 103.5 91.1 100. 4 
195722... 91.0 97.5 87.7 94.0 104.8 ba - 3p ene pore Uae tr 86.9 93.1 95.5 102. 4 93.6 100.3 
1958___-- 90. 4 95. 6 91.4 96.6 105.7 1b OE) a eee een eee 89.2 94.3 95.3 100.7 94.9 100.3 
19592 2.- 92.3 97.4 93.4 98.5 100.7 LOG 2) cee eee ets ee sea 91.8 96.8 95. 2 100. 4 96.1 101.4 
19605.c- 92.4 97.4 93.4 98.4 98.9 LOG 25 so aeesoves| ese soees 93.0 98.0 93.3 98.3 97.2 102.4 
19602 Soe 91.9 97.2 93.4 98. 8 98. 4 104.1 108.7 115.0 93.0 98. 4 92.3 97.7 97.2 102.9 
1962____- 91.2 96. 2 93. 4 98. 5 97.9 103.3 102. 2 107.8 93.0 98.1 92.5 97.6 97.3 102.6 
1963... 91.3 96.6 94.1 99.5 95.5 101.1 98.9 104.7 95. 6 101.2 93.7 99. 2 96.5 102.1 
1964... 93.8 99.0 96. 2 101.6 96.0 101.4 100.1 105.7 96.8 102.2 97.6 103.1 95.7 101.1 
1965.25. 96.4 99.8 96.2 99.6 95. 4 98.8 98. 2 101.7 100.0 103.5 96. 2 99.6 96.3 99.7 
1966___-- 98.8 99.0 99.9 100.1 95.9 96.1 102, 4 102.6 100.0 100. 2 96.0 96.2 97.7 97.9 
100. 0 100. 0 100.0 100. 0 100.0 100. 0 100.0 100.0 100.0 100.0 100.0 100. 0 100.0 100.0 
102. 6 100.1 101.8 99.3 103.9 101.4 100.3 97.9 102.7 100. 2 104.4 101.9 102.6 100.1 
108.5 101.9 108. 1 101.5 108. 4 101.8 100.9 94.7 105.7 99.2 109. 2 102.5 106.5 100.0 
116.7 105.7 115.3 104.4 112.9 102.3 104.6 94.7 109.7 99.4 115.5 104. 6 112.2 101.6 
119.0 104.5 126.8 111.3 118.0 103.6 105. 2 92.4 114.9 100.9 123.9 108. 8 120.6 105.9 
123.5 103.7 134.6 113.0 120.5 101.2 105. 8 88. 8 122.1 102.5 122.4 102.8 125.6 105.5 


1 Relative wholesale price indexes obtained by dividing the actual price 
index by the all commodity wholesale price index. 


prices and price indexes. Monthly. 


Source: U.S. Department of Labor, Bureau of Labor Statistics, Wholesale 
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TABLE 4.— Wholesale price indexes of selected timber products and competing materials, 1926-197 2—Continued 


[1967 =100] 
Prepared asphalt Asbestos cement Hard surface 
Building brick Clay tile roofing Paper Gypsum products shingles: siding floor coverings 
shingles 
Year Sy eS 

Actual |Relative!| Actual |Relative!| Actual |Relative!) Actual |Relative!| Actual |Relative!) Actual |Relative!} Actual | Relative! 

83.5 161.8 45.0 

78.8 159. 8 41.1 

70. 6 141.2 40.7 

62. 2 126.7 40. 0 

63. 7 142.8 39.9 

66. 0 175.5 38. 6 

60. 4 179.8 36. 2 

61.9 182.1 34.5 

66. 7 172.8 36.0 

69.9 169. 2 36. 2 

68. 9 165. 2 36. 4 

75.3 169. 2 38. 6 

60. 9 150. 4 39. 4 

1939-_ _--- 63.0 158.3 38. 5 

1940__--- 68. 7 169. 6 40. 3 

70.9 157. 2 42.3 

69. 1 135. 8 43.4 

69. 0 129.5 44.5 

69.7 130. 3 45. 5 

71.0 130. 0 45.9 
74.3 119.3 50. 2 BONGE| | Meurbecteree al Nesieewe ta ee [pes accra eden eas (poe tee esteemed ne emir Ey 
9 2 84.7 110.7 59. 5 77.8 70.3 91.9 47.2 61.7 81.3 106. 3 
Bul 2 92.8 112.1 65.5 79.1 76. 8 92.8 53. 6 64.7 82.5 99.6 
. 0 el 92.6 117.7 66.3 84, 2 76. 1 96. 7 Lees 70.8 79.9 101.5 
5 . 6 91.2 111.5 67.9 83. 0 77.8 95.1 58. 2 71.1 73.1 95.5 
1951 ----- 76. 2 83. 6 82.5 90. 6 94.4 103. 6 76.0 83. 4 87.4 95. 9 60. 8 66. 7 83. 4 91.5 
1952-_--- 75.9 85.7 82.6 93. 2 92.6 104. 5 79.1 89.3 87.5 98. 8 61.7 69. 6 86.9 98.1 
1953 _ - --- 77.1 88. 2 83. 8 95. 9 96. 6 110.5 80. 1 91.6 90. 1 103. 1 65. 3 74.7 89.4 102.3 
1954-_ _--- 78.1 89. 2 85. 6 97.7 93. 7 107.0 80. 8 92, 2 90. 9 103. 8 68. 2 77.9 91.8 104. 8 
1955 - - --- 81.0 92.3 88. 2 100.5 95. 5 108. 8 82.8 94.3 90. 9 103.5 71.6 81.5 93. 9 106. 9 
1956- .--- 85.9 94.7 91.4 100. 8 100. 5 110.8 87.6 96.6 94.6 104.3 77.2 85.1 98.9 109. 0 
1957 ---- 87.0 93. 2 91.6 98. 2 110.1 118.0 90. 5 97.0 94.6 101. 4 81.3 87.1 99. 6 106. 8 
1958 _ - --- 87.7 92.7 92.4 97.7 101.6 107.4 90. 7 95. 9 98. 2 103. 8 84.6 89. 4 98.3 103. 9 
1959-5 - = = 89.9 94. 8 93.9 99.1 104.9 110.7 91.5 96. 5 99. 0 104. 4 87.4 92. 2 98. 2 103. 6 
1960_ ---- 91.3 96. 2 95.7 100. 8 96. 6 101.8 92.7 97.7 99.1 104. 4 91.6 96. 5 99. 9 105.3 
19612 = _-- 91.5 96. 8 96. 4 102.0 104.0 110.1 92.9 98.3 101.0 106. 9 93. 7 99. 2 101. 2 107.1 
1962__--- 92.5 97.6 96. 9 102. 2 100. 0 105. 5 93. 3 98. 4 102.1 107.7 93. 8 98.9 97.8 103. 2 
1963 - - --- 93. 6 99.0 96. 9 102.5 94.9 100. 4 93.1 98.5 102.5 108.5 93. 8 99.3 99.0 104. 8 
1964_ _--- 94,4 99.7 96. 4 101.8 93. 7 98. 9 94. 2 99. 5 105. 3 111, 2 93. 8 99.0 100. 9 106.5 
1965 _ ---- 95. 6 99.0 96. 7 100. 1 98. 0 101. 4 94. 6 97.9 101. 2 104.8 95.7 99.1 101.7 105. 3 
1966 _ - --- 98. 3 98. 5 97.9 98.1 102. 6 102. 8 97.5 97.7 99. 6 99.8 97.3 97.5 100. 9 101.1 
1967 - _--- 100. 0 100. 0 100.0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 
1968 - _ --- 103. 4 100. 9 102.5 100. 0 104.0 101.5 102.0 99. 5 102. 6 100. 1 103. 2 100.7 104, 2 101.7 
1969_ __-- 107.8 101. 2 105. 9 99. 4 105. 8 99. 3 105.5 99.1 103.5 97.2 108. 2 101.6 100. 9 94.7 
1970__--- 112.2 101.6 108. 7 98.5 101. 8 92, 2 111.0 100.5 100. 0 90. 6 116. 4 105. 4 101.0 91.5 
1971__--- 117.4 103.1 112. 4 98.7 126.5 ab high 114.1 100. 2 106. 8 93.8 120.7 106. 0 104. 2 91.5 
Oo 2eeeee 122.1 102.5 114.5 96. 1 133. 4 112.0 116.3 97.7 114.7 96.3 122: 8 103. 1 104. 5 87.7 
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TaBLE 5.—Panel preducts consumed per housing unit, by type of unit, 1970, with projections (1970 relative prices) to 2000 


Hardboard (%-inch basis) Insulation board (14-inch basis) Particleboard (34-inch basis) 
Year 
One- and two- | Multifamily | Mobile homes | One-andtwo- | Multifamily | Mobile homes | One-andtwo- | Multifamily | Mobile homes 
family family family 
Square feet Square feet Square feet Square feet Square feet Square feet Square feet Square feet Square feet 
1970.22. 1, 000 40 170 935 40 710 250 55 560 
Projections 
1980_.-.- 1, 500 45 200 855 35 600 420 70 650 
1990_.--- 1, 740 50 240 775 30 550 590 85 715 
2000..-.- 1, 920 60 290 720 20 520 740 100 790 


TABLE 6.—Per capita expenditures for new nonresidential construction |! by construction class, 1920-70, with projections to 


2000 
Buildings 
All classes Utilities, water and Highways All other 5 
sewer systems 4 
Commercial 2 Other 3 
Year = 

Expendi- Annual Expendi- Annual Expendi- Annual Expendi- Annual | Expendi- Annual | Expendi-} Annual 

tures rate of tures rate of tures rate of tures rate of tures rate of tures rate of 

change change change change change change 

1967 1967 1967 1967 1967 1967 

dollars Percent dollars Percent dollars Percent dollars Percent dollars Percent dollars | Percent 
1920322225 LOO cee eee co WOefeeceeese oes ASM soe ces eae Deck. sdesase| Wake GAG UL Ses ee ie ahs Yl eee ee 
19253 fee 175 9.9 32 11.0 69 7.5 37 12.0 17 13.6 20 9.0 
193052222 191 1.8 28 —2.6 69 .0 40 1.6 28 10.5 26 5.4 
LOSS Ue Sees 91 —13.8 8 —22.2 25 —18.4 13 —20.1 16 —10.6 30 2.9 
I940E Aoes2 135 8.2 ll 6.6 41 10.4 24 13.1 25 9.3 35 3.1 
1945 2222 82 —9.5 5 —14.6 36 —2.6 14 —10.2 5 —27.5 22 —8.9 
1950. - =2-- 157 13.9 17 27.7 58 10.0 41 24.0 21 33. 2 21 —.9 
1955 Sees 202 5.2 29 11:3 78 6.1 39 —1.0 31 8.1 25 3.6 
1960. .__.- 210 8 29 .0 79 3 38 —.5 37 3.6 27 1.6 
19652522. 253 3.8 35 3.8 104 5.7 44 3.0 43 3.1 27 .0 
1966= <.2=<- 264 4.3 34 —2.9 112 link 47 6.8 44 2.3 27 .0 
196725 282 258 —.4 32 —5.9 107 —4.5 48 2:1 43 —2.3 27 .0 
1962s fee 262 —.4 36 12.5 100 —7.0 55 14.6 44 2.3 27 .0 
1969___..- 258 —1.5 40 11.1 100 0.0 52 —5.5 40 —9.1 26 —3.7 
1970% S22. 242 —6.2 38 —5.0 88 —11.1 54 3.8 38 —5.0 24 —7.7 

Low projections 
1980: ..<=2 327 62.0 50 62.0 133 82.2 62 62.4 51 61.5 31 61.4 
1990. 22.2 396 2.0 62 2:2 163 yal 79 2.5 56 9 36 15 
2000- - ---- 487 2:1 78 2:3 201 2.1 106 3.0 61 9 41 1.3 
Medium projections 
L9B0E Secs. 337 62.3 52 62.4 137 62.5 64 82.7 52 61.7 32 61.7 
199022 52 417 QA 65 2.3 172 2.3 84 2.8 59 1.3 37 1.5 
20005 2222 517 2.2 83 2.5 214 2.2 112 2.9 65 1.0 43 1.5 
High projections 

344 62.5 53 62.6 140 62.7 65 82.9 53 61.9 33 62.0 
431 2.3 68 2.5 178 2.4 86 2.8 61 1.4 38 1.4 
542 2.3 87 2.5 224 2.3 118 3.2 68 12:1. 45 1.7 


1 Excludes expenditures for farm construction. 

2 Includes private commercial buildings such as offices, stores, warehouses, 
and restaurants. 

3 Includes public and private nonhousekeeping, industrial, educational, 
religious, hospital and institutional, and similar miscellaneous buildings. 

4 Includes telephone and telegraph, other public utilities, sewer systems, 
and water supply facilities. 

5 Includes military facilities, conservation and development, railroad 
construction except tract construction, and all other public and private 
construction not included in other categories. 


6 Rates of increase calculated from the following 1970 trend values: all classes 
$268; commercial buildings, $41; noncommercial, $107; utilities, water and 
sewer systems, $49; highways, $44; and all other, $27. 


Note: Annual rates of increase are calculated for 5-year periods from 1920 
through 1965, for 1-year periods 1965 through 1970, and for 10-year periods 
1970 through 2000. 


Note: Data may not add to totals because of rounding. 
Sources: Calculated from information shown in text tables 114 and 125. 
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TABLE 7.—Lumbéer used in new nonresidential construction,! by construction class, 1962 and 1970, with projections (1970 
relative prices) to 2000 


Buildings Z 
All classes Eee ee ee | Utilities water and Highways All other 5 
sewer systems 4 
Commercial 2 Noncommercial 3 
Year se ee |e ee! 
Use per 1,000 Use per 1,000 Use per 1,000 Use per 1,000 Use per 1,000 Use per 1,000 
Total dollars of Total dcllars of Total dollars of Total dollars of Total dollars of Total dollars of 
expenditure 6 expenditure & expenditure 6 expenditure 6 expenditure 6 expenditure § 
Million Million Million Million Million Million 
board Board board Board board Board board Board board Board board Board 
feet feet feet feet Jeet Jeet feet feet feet feet feet feet 
962: =. 3, 040 75 350 58 | 1,570 104 480 70 350 46 290 60 
1970____- 2, 610 53 380 49 970 54 660 60 270 35 330 67 
Low projections 
1980__._-| 2, 920 39 410 36 | 1,170 39 700 50 260 23 380 54 
1990_.__-] 3,360 34 480 31] 1,340 33 850 43 280 20 410 47 
2000----- 3, 880 30 540 26 | 1,550 29 | 1,040 37 310 19 440 41 
1 
Medium projections 
1980____-| 3,030 39 420 36 | 1, 220 39 730 50 270 23 390 54 
1990_.._-| 3,630 34 520 31 | 1,450 33 920 43 300 20 440 47 
2000222 4, 360 30 600 26 | 41,740 29) 1,170 37 350 19 500 41 
High projections 
1980____- 3, 150 39 440 36 | 1,270 39 750 50 280 23 410 54 
1990_____] 3,920 34 560 31 1, 560 33 990 43 330 20 480 47 
2000_.---| 4,890 30 680 26 | 1,950 29 | 1,310 37 390 19 560 41 
1 Excludes farm construction. 6 1967 dollars. Use per 1,000 dollars of construction expenditure for 1962 and 
2 Includes private commercial buildings such as offices, stores, Warehouses, 1970 computed by Forest Service. (See table 125 for construction 
aud restaurants. a ; . - 4 fa ; expenditures. ) 
3 Includes public and private nonhousekeeping, industrial, educational, ene : a , 
religious, hospital and institutional, and similar miscellaneous buildings. Sources: Lumber, 1962 and 1970, estimates based on Forest Service Surveys 
4 Includes telephone and telegraph, other public utilities, sewer systems, except highways, which were adapted from data provided by U.S. Depart- 
and water supply facilities. ment of Transportation, Bureau of Public Roads. 
5 Includes military facilities, conservation and development, railroad con- Projections: U.S. Department of Agriculture, Forest Service. 


struction except track construction, and all other public and private construc- 
tion not included in other categories. 
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TABLE 8.—Plywood used in new nonresidential construction | by construction class, 1962 and 1970, with projections (1970 
relative prices) to 2000 


[88-inch basis] 


Buildings 
All classes Utilities, water and Highways All other 5 
sewer systems 4 
Commercial 2 Noncommercial 3 
Year Nis 

Use per 1,000 Use per 1,000 Use per 1,000 Use per 1,000 Use per 1,000 Use per 1,000 

Total dollars of Total dollars of Total dollars of Total dollars of Total dollars of Total dollars of 
expenditure & expenditure § expenditure expenditure ° expenditure & expenditure ¢ 

Million Square Million Square Million Square Million Square Million Square Million Square 

square Jeet square feet square feet square feet square feet square feet 
feet feet feet feet Jeet feet 
1962.....] 1, 280 32 220 37 570 37 130 19 280 37 80 li 
1970..__- 1,700 34 170 22 900 50 180 16 360 46 90 19 
Low projections 
1980.._.. 2, 580 35 190 17 | 1,660 55 220 16 380 33 130 19 
1990____. 3, 260 33 230 15 | 2,190 54 280 14 390 28 170 20 
2000-2252 4, 050 31 290 14 | 2,780 52 340 12 410 25 230 21 
Medium projections 
198022222 2, 680 35 200 17 | 1,720 55 230 16 390 33 140 19 
1990E22 2. 3, 530 33 250 15 2, 370 54 300 14 420 28 190 20 
2000____- 4, 550 31 340 14| 3,120 52 380 12 460 25 250 21 
High projections 

35 210 17 | 1,790 55 240 16 410 33 150 19 
33 270 15 | 2,550 54 320 14 460 28 200 20 
31 370 14] 3,500 by 420 12 520 25 290 21 


1 Excludes farm construction. 

2 Includes private commercial buildings such as offices, stores, warehouses, 
and restaurants. 

# Includes public and private nonhousekeeping, industrial, educational, 
religious, hospital and institutional, and similar miscellaneous buildings. 

4 Includes telephone and telegraph, other public utilities, sewer systems, 
and water supply facilities. 

5 Includes military facilities, conservation and development, railroad 
construction except track construction, and all other public and private 
construction not included in other categories. 


6 1967 dollars. Use per 1,000 dollars of construction expenditure for 1962 
and 1970 computed by Forest Service. (See table 125 for construction ex- 
penditures. ) 


Sources: Plywood use, 1962 and 1970, estimates based on Forest Service 
Surveys except highways, which were adapted from data provided by U.S. 
Department of Transportation, Bureau of Public Roads. 


Projections: U.S. Department of Agriculture, Forest Service. 
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TABLE 9.—Building board | used in new nonresidential construction ? by construction class, 1962 and 1970, with projections 
(1970 relative prices) to 2000 


[14-inch basis] 
Buildings 
All classes Utilities, water and Highways All other ® 
sewer systems 5 
Commercial 3 Noncommercial 4 
Year | 2 zs 
Use per 1,000 Use per 1,000 Use per 1,000 Use per 1,000 Use per 1,000 Use per 1,000 
Total dollars of Total dollars of Total dollars of Total dollars of Total dollars of Total dollars of 
expenditures 7 expenditures 7 expenditures 7 expenditures 7 expenditures 7 expenditures 7 
Million Million Million Million Million Million 
square square square square square square 
feet Square feet feet Square feet feet Square feet feet Square feet feet Square feet feet Square feet 
1O62ES 222 430 11 90 15 300 20 5 0.7 10 1.3 25 5.1 
19702=--= 720 14 155 20 500 28 20 1.8 15 1.9 30 6.3 
Low projections 
1980....-} 1,030 14 200 18 730 24 20 1.4 20 1.8 60 8.6 
1990_.....} 1,280 13 250 16 920 23 20 1.0 20 1.4 70 8.0 
2000_---- 1, 420 11 280 14} 1,020 19 20 he 20 1.2 80 7.4 
Medium projections 
1, 080 14 210 18 770 24 20 1.4 20 1.8 60 8.6 
1, 380 13 270 16 1, 000 23 20 1.0 20 1.4 70 8.0 
1, 600 bt 320 14 1,150 19 20 mich 20 1,2 80 7.4 
High projections 
1980.....| 1,120 14 220 18 790 24 20 1.4 20 1.8 60 8.6 
1990___-- 1, 490 13 290 16 1, 080 23 20 1.0 20 1.4 70 8.0 
2000_---- 1, 790 11 360 14 1, 290 19 20 7 20 1,2 80 7.4 


1 Includes hardboard, particleboard, and insulation board. 

2 Excludes farm construction. 

3 Includes private commercial buildings such as offices, stores, warehouses, 
and restaurants. 

4Includes public and private nonhousekeeping, industrial, educational, 
religious, hospitals and institutional, and similar miscellaneous buildings. 

5 Includes telephone and telegraph, other public utilities, sewer systems, 
and water supply facilities. 

8 Includes military facilities, conservation and development, railroad 
construction, except track construction, and all other public and private 
construction not included in other categories. 


71967 dollars. Use per 1,000 dollars of construction expenditures for 1962 
and 1970 computed by Forest Service. (See table 125 for construction 
expenditures.) 


Note: Data may not add to totals because of rounding. 


Sources: Building board use 1962 and 1970 estimates based on Forest 
Service surveys, except highways, which were adapted from data provided 
by U.S. Department of Transportation, Bureau of Public Roads. 


Projections: U.S. Department of Agriculture, Forest Service. 
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TaBLE 10.—Per capita value of manufacturing shipments, specified years 1948-70, by product group, with projections to 2000 


All products Household furniture Commercial and in- Consumer goods ! Commercial and in- Other products 3 
stitutional furniture dustrial equipment 2 
Year pp pone oa ea eee Sie ae 

Annual Annual Annual Annual Annual Annual 

Value rate of Value rate of Value rate of Value rate of Value rate of Value rate of 

increase increase increase increase increase increase 

1967 1967 1967 1967 1967 

Percent dollars Percent dollars Percent dollars Percent dollars Percent dollars Percent 
ee 16h43))| castes ce 4048 | cataeasesse GOS Sree toe eeace E2895 :)| Seen seca LAST) eee eee es 
1.6 17.90 4.4 5.00 11.2 18. 61 5.9 183. 96 3.1 1,516 2.4 
4.1 21.37 3.6 6. 84 6.5 17.96 —.7 236. 22 5.1 1, 845 4.0 
—.2 20. 89 —.5 7.97 3.1 20. 27 2.4 264. 83 2.4 1, 794 —.6 
3.9 24,95 3.6 10.10 4.8 23. 87 3.3 362, 38 6.5 2, 139 3.6 
4.8 25. 60 2.6 11. 21 11.0 24, 92 4.4 406. 01 12.0 2, 214 3.5 
3.8 2564) lcazeoucten ce 11. 67 4.1 25. 05 .5 422.15 4.0 2, 254 1.8 
3.1 27.60 7.8 11557 9 25. 78 2.9 427. 32 12 2, 375 5.4 
3.2 27.93 1,2 12. 61 9.0 28.10 9.0 441.54 3.3 2, 450 3.2 
2.7 25. 83 —7.5 11.59 —8.1 26. 52 —5.6 413. 88 —6.3 2, 402 —2.0 
2.5 |Susssscceeed YF ems a Pee 252)|koeweses cess ye ee OES) 

Low projections 
3, 789 42.5 36.77 412.5 17.50 43.1 35. 33 412.8 675. 85 43.9 3, 024 42.2 
4, 829 2.5 45.92 2.2 23. 60 3.0 44,98 2.4 974, 94 3.7 3, 740 2.2 
6, 246 2.6 57. 53 2.2 31. 64 3.0 58. 02 2.6 1, 413. 02 3.3 4, 686 2.3 
Medium projections 
3, 978 43.1 37. 88 12.8 18, 42 43.7 36. 39 43.0 709. 25 44.4 3,176 Modif 
5, 268 2.8 48. 24 2.5 25. 46 3.3 47,25 2.6 1, 062. 86 4.1 4, 084 2.6 
6, 989 2.9 61.16 2.4 35. 35 3.3 61. 67 2.7 1, 586. 12 4.1 5, 245 2.5 
High projections 

19802e2e4 4, 147 43.5 39.19 43.1 19.30 44.2 37.17 43.3 744. 67 44.9 3, 307 43.1 
1990252222: 5, 685 3.2 50. 60 2.6 27.94 3.8 48.92 2.8 1, 163. 14 4.6 4, 394 2.9 
2000-22 7, 836 3.3 64.90 2.5 40. 23 3.7 64. 61 2.8 1, 806. 35 4.5 5, 859 2.9 


1 Includes sporting goods, musical instruments, boat building and repair, 
toys and games, luggage and trunks, handles, morticians’ goods, shoe and 
boot findings, and wood matches. 

2 Includes commercial refrigeration, signs and displays, patterns and jigs, 
truck bodies and trailers, general machinery, agricultural implements, elec- 
trical equipment, and textile machinery supplies. 

3 All manufactured products except those listed above and products such 
as pallets, prefabricated wooden buildings and structural members, con- 
tainers, mobile homes, millwork, flooring and other similar goods included 
in the construction and shipping sections of this study. 

4 Rates of increase calculated from the following 1970 trend values: all 


products, $2963.38; household furniture, $28.81; commercial and institutional 
furniture, $12.84; consumer goods, $26.86; commercial and industrial equip- 
ment, $459.96; other products, $2435.06. 


Note: Conversion to 1967 dollars by U.S. Department of Agriculture, 
Forest Service. Annual rates of increase are calculated for 5-year periods 
from 1950 through 1965, for 1-year periods 1965 through 1970, and for 10-year 
periods 1970 through 2000. 


Note: Data may not add to totals because of rounding. 
Source: Calculated from information shown in text tables 114 and 129. 
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Taser 11.—Lumber use in manufacturing, by product group, specified years 1948-70, with projections (1970 relative prices) 


to 2000 
All products Household furniture | Commercial and insti- Consumer goods ! Commercial and indus- Other products 3 
tutional furniture trial equipment 2 
Year fe ShaeTn Le) Oe a ee few eae 2 Ga ay RE RES ab eae ve 
Per dollar Per dollar Per dollar Per dollar Per dollar Per dollar 
Total of ship- Total of ship- Total of ship- Total of ship- Total of ship- Total of ship- 
ments 4 ments 4 ments 4 ments 4 ments 4 ments 4 
Million Million Million Million Million Million 
board feet | Board feet | board feet | Board feet | board feet | Board feet | board feet | Board feet | board feet | Board fect | board feet | Board feet 
1948__... 3, 924 0.016 1,970 0. 814 321 0. 540 723 0. 296 518 0. 020 392 0. 0018 
1960_.-_- 3, 864 . 010 2,116 . 560 289 . 201 643 .176 414 . 009 403 - 0001 
1965__-_- 4, 609 . 009 2, 987 . 612 280 . 142 518 lil 619 . 009 205 . 0005 
BO7OLoL 2 4, 670 . 008 2, 961 . 558 271 .114 621 .114 620 . 007 197 . 0004 
Low projections 

5, 480 0. 006 3, 450 0.415 330 0. 084 740 0. 092 760 0. 005 200 0. 0003 

6, 290 . 005 3, 830 . 336 380 . 064 880 . 079 970 . 004 230 . 0002 

7, 140 . 004 4, 250 . 278 440 . 052 1, 030 . 067 1,130 . 003 290 . 0002 

Medium projections 
1980__-.- 5, 720 0. 006 3, 580 0.415 350 0. 084 760 0. 092 810 0. 005 220 0. 0003 
1990_.-.. 6, 850 005 4, 130 . 336 420 . 064 950 079 1, 090 . 004 260 . 0002 
2000... -.- 8, 130 - 004 4, 780 . 278 510 . 052 1, 160 . 067 1, 340 . 003 340 . 0002 
High projections 

1980... 6, 040 0. 006 3, 780 0. 415 380 0. 084 790 0. 092 860 0. 005 230 0. 0003 
1990____- 7, 560 . 005 4, 520 . 336 480 . 064 1, 030 . 079 1, 240 . 004 290 . 0002 
2000... -.- 9, 360 . 004 5, 390 . 278 630 . 052 1, 300 . 067 1, 630 . 003 410 . 0002 


1 Includes sporting goods, musical instruments, boat building and repair, 
toys and games, luggage and trunks, handles, morticians’ goods, shoe and boot 
findings, and wood matches. 

2 Includes commercial refrigeration, signs and displays, patterns and jigs, 
truck bodies and trailers, general machinery, agricultural implements, elec- 
trical equipment, and textile machinery supplies. 

3 All manufactured products except those listed above and products such as 
pallets, prefabricated wooden buildings, and structural members, containers, 
mobile homes, millwork, flooring and other similar goods included in the 
construction and shipping sections of this study. 

41967 dollars. Use per dollar of shipments in the 1948-70 period computed 
by Forest Service. (See table 129 for value of shipments.) 


Note: Data may not add to totals because of rounding. 


Sources: Lumber use, U.S. Department of Agriculture, Forest Service. 
1948— Wood used in manufacture, 1948. Forest Resource Rep. 2, 1951; 1960— Wood 
used in manufacturing industries, 1960. Statist. Bull. 353, 1965; 1965— Wood 
used in manufacturing industries, 1965. Statist. Bull. 440, 1969; 1970—Estimates 
based on preliminary value of shipments (table 129) and trends in timber 
products use per dollar of shipments. 


Projections: U.S. Department of Agriculture, Forest Service. 
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TaBLE 12.—Veneer and plywood (34-inch basis) use in manufacturing, by product group, specified years 1948-70, with 
projections (1970 relative prices) to 2000 


All products Household furniture | | Commercial and Consumer goods ! Commercial and Other products 3 
institutional furniture industrial equipment 2 
Year 
Per dollar Per dollar Per dollar Per dollar Per dollar Per dol- 
Total of ship- Total of ship- Total of ship- Total of ship- Total of ship- Total lar of 
ments # ments 4 ments 4 ments ¢ ments 4 ship- 
ments ¢ 
Million Million Million Million Million Million 
square Square square Square square Square square Square square Square square Square 
feet feet feet feet feet feet feet feet feet feet feet feet 
1, 126 0. 005 592 0. 245 274 0. 461 57 0. 023 73 0. 003 130 0. 0006 
1, 822 . 005 877 . 232 342 . 238 246 . 067 75 . 002 282 . 0009 
1, 562 . 003 789 . 163 230 LEG 273 . 059 170 . 002 100 . 0002 
1970:_-== 1, 656 . 003 838 . 158 227 . 095 303 . 056 179 . 002 109 . 0002 
Low projections 
1980-62 5< 2, 290 0. 003 1,160 0. 140 280 0. 070 380 0. 047 320 0. 002 150 0. 0002 
1990__--- 2,950 . 002 1, 460 . 128 330 . 056 470 . 042 510 . 002 180 . 0002 
2000._--- 3, 760 002 1,780 . 116 380 . 044 600 . 039 750 . 002 250 . 0002 
Medium projections 
1080.22. 2,400 0. 003 1,210 0. 140 300 0. 070 390 0. 047 340 0. 002 160 0. 0002 
19905=- >. 3, 220 . 002 1,570 . 128 360 . 056 510 . 042 570 . 002 210 . 0002 
2000... --- 4, 300 . 002 1,990 . 116 440 - 044 680 . 039 890 . 002 300 . 0002 
High projections 
1980: ...: 2, 530 0. 003 1, 270 0. 140 320 0. 070 410 0. 047 360 0. 002 170 0. 0002 
19902. -. 3,570 . 002 1, 720 . 128 420 . 056 550 . 042 650 . 002 230 . 0002 
2000... --- 5,010 . 002 2,270 . 116 540 . 044 760 . 039 1,090 . 002 350 . 0002 


1 Includes sporting goods, musical instruments, boat building and repair, 
toys and games, luggage and trunks, handles, morticians’ goods, shoe and 
boot findings, and wood matches. 

2 Includes commercial refrigeration, signs and displays, patterns and jigs, 
truck bodies and trailers, general machinery, agricultural implements, elec- 
trical equipment, and textile machinery supplies. 

3 All manufactured products except those listed above and products such 
as pallets, prefabricated wooden buildings and structural members, con- 
tainers, mobile homes, millwork, flooring and other similar goods included 


by Forest Service. (See table 129 for value of shipments.) 


Sources: Veneer and plywood use, U.S. Department of Agriculture, Forest 
Service. 1948—Wood used in manufacture, 1948. Forest Resource Rep. 2, 1951; 
1960—Wood used in manufacturing industries, 1960. Statist. Bull. 353, 1965; 
1965— Wood used in manufacturing industries, 1965. Statis. Bull. 440, 1969; 
1970—Estimates based on preliminary value of shipments (table 129) and 
trends in timber products use per dollar of shipments. 


Projections: U.S. Department of Agriculture, Forest Service. 


in the construction and shipping sections of this study. 
41937 dollars. Use per dollar of shipments in the 1948-70 period computed 
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TaBLe 13.—Hardboard (1%-inch basis) use in manufacturing, by product group, specified years 1960-70, with projections 
(1970 relative prices) to 2000 


All products Household furniture Commercial and Consumer goods ! Commercial and Other products 3 
institutional furniture industrial equipment 2 
Year aa) ES A a ean a sg oe Th: 
Per dollar Per dollar Per dollar Per dollar Per dollar Per dol- 
Total of ship- Total of ship- Total of ship- Total of ship- Total of ship- Total lar of 
ments 4 ments 4 ments 4 ments 4 ments 4 ship- 
ments ¢ 
Million Million Million Million Million Million 
square Square square Square square Square square Square square Square square Square 
feet feet feet feet feet feet fee feet feet feet feet feet 
1960_--_- 760 0. 0020 231 0. 061 145 0.101 0, 0.012 0. 0022 296 0. 0009 
396502 -- 1,135 . 0023 526 . 108 138 . 070 43 . 009 41 . 0006 387 . 0009 
19702222 1, 361 . 0023 663 125 127 . 053 48 . 009 49 . 0006 474 . 0009 
Low projections 
1980_-.__- 2,140 0. 0025 1,140 0. 138 150 0. 038 80 0. 009 90 0. 0006 680 0. 0010 
1O9022=== 3, 050 . 0025 1, 650 . 145 200 . 037 110 . 009 140 0006 950 . 0010 
2000----- 4,230 0025 2, 260 . 148 240 . 028 150 . 010 230 0006 1,350 . 0011 
Medium projections 
1980. 2, 240 0. 0025 1,190 0. 138 160 0. 038 80 0. 009 100 0. 0006 710 0. 0010 
1990____- 3, 350 . 0025 1, 780 . 145 220 . 037 110 . 009 160 0006 1, 080 . 0010 
2000._--- 4, 850 0025 2, 540 . 148 280 . 028 170 .010 270 0006 1,590 . 0011 
High projections 

1980_.-_- 2, 370 0. 0025 1, 250 0. 138 170 0. 038 80 0. 009 110 0. 0006 760 0.0010 
1990_-_.- 3, 720 . 0025 1, 950 145 250 . 037 130 . 009 190 . 0006 1, 200 . 0010 
2000----- 5, 650 . 0025 2, 890 . 148 340 - 028 190 . 010 320 . 0006 1,910 . 0011 


1 Includes sporting goods, musical instruments, boat building and repair, 
toys and games, luggage and trunks, handles, morticians’ goods, shoe and 
boot findings, and wood matches. 

2 Includes commercial refrigeration, signs and displays, patterns and jigs, 
truck bodies and trailers, general machinery, agricultural implements, elec- 
trical equipment, and textile machinery supplies. 

3 All manufactured products except those listed above and products such 
as pallets, prefabricated wooden buildings and structural members, contain- 
ers, mobile homes, millwork, flooring and other similar goods included in 
the construction and shipping sections of this study. 


41967 dollars. Use per dollar of shipments in the 1960-70 period computed 
by Forest Service. (See table 129 for value of shipments.) 


Sources: Wood used, U.S. Department of Agriculture, Forest Service. 1948— 
Wood used in manufacture, 1948. Forest Resource Rep. 2, 1951; 1960—Wood used 
in manufacturing industries 1960. Statist. Bull. 353, 1965; 1965— Wood used in 
manufacturing industries, 1965. Statist. Bull. 440, 1969; 1970—Estimates based 
on preliminary value of shipments (table 129) and trends in timber products 
use per dollar of shipments. 


Projections: U.S. Department of Agriculture, Forest Service. 
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TaBLE 14.—Particleboard (34-inch basis) use in manufacturing, by product group, specified years 1960-70, with projections 


(1970 relative prices) to 2000 


All products Household furniture Commercial and Consumer goods ! Commercial and Other products 3 
institutional furniture industrial equipment 2 
Year al a 
Per dollar Per dollar Per dollar Per dollar Per dollar Per dol- 
Total of ship- Total of ship- Total of ship- Total of ship- Total of ship- Total lar of 
ments 4 ments 4 ments 4 ments 4 ments 4 ship- 
ments 4 
Million Million Million Million Million Million 
square Square square Square square Square square Square square Square square Square 
feet feet feet feet feet feet feet feet feet feet feet feet 
1960_.-_- 106 0. 0003 58 0. 0153 34 0. 0236 0. 0014 0. 0001 (5) 
1965__-.. 476 . 0010 312 . 0642 119 . 0605 10 . 0022 16 . 0002 19 0. 0001 
1970.2... 669 - 0011 427 0800 179 0750 14 . 0026 19 . 0002 30 . 0001 
Low projections 
1980..... 1, 330 0. 0016 830 0. 1000 400 9. 1000 20 0. 0028 30 0. 0002 70 0. 0001 
1990...-.. 2,100 . 0018 1, 280 . 1125 660 . 1130 30 . 0029 50 . 0002 80 - 0001 
2000... --- 3, 090 - 0019 1, 840 1200 1,010 . 1200 50 . 0030 70 - 0002 120 . 0001 
Medium projections 
1980..... 1, 400 0. 0015 870 0. 1000 420 0. 1000 20 0. 0028 30 0. 0002 60 0. 0001 
1990_.... 2, 300 . 0017 1, 380 . 1125 730 . 1123 40 . 0029 50 . 0002 100 - 0001 
2000..-.. 3, 540 . 0018 2, 060 1200 1,190 . 1200 50 . 0030 90 . 0002 150 . 0001 
High projections 
1980..-.. 1, 480 0. 0015 910 0. 1000 450 0. 1000 20 0. 0028 40 0. 0002 60 0. 0001 
1990__--- 2, 560 . 0017 1,510 .1125 840 . 1123 40 . 0029 60 . 0002 110 0.001 
2000..... 4,140 . 0018 2, 340 . 1200 1, 450 . 1200 60 - 0030 110 . 0002 180 0. 001 


1 Includes sporting goods, musical instruments, boat building and repair, 
toys and games, luggage and trunks, handles, morticians’ goods, shoe and boot 
findings, and wood matches. 

2 Includes commercial refrigeration, signs and displays, patterns and jigs, 
truck bodies and trailers, general machinery, agricultural implements, elec- 
trical equipment, and textile machinery supplies. 

3 All manufactured products except those listed above and products such 
as pallets, prefabricated wooden buildings and structural members, con- 
tainers, mobile homes, millwork, flooring and other similar goods included 
in the construction and shipping sections of this study. 

41967 dollars. Use per dollar of shipments in the 1948-70 period computed 


Note: Data may not add to totals because of rounding. 


Sources: Wood use, U.S. Department of Agriculture, Forest Service 
1948—Wood used in manufacture, 1948. Forest Resource Rep. 2, 1951; 1960— 
Wood used in manufacturing industries, 1966. Statist. Bull. 353, 1965; 1965— 
Wood used in manufacturing industries, 1965. Statist. Bull. 440, 1969; 
1970—Estimates based on preliminary value of shipments (table 129) and 
trends in timber products use p2r dollar of shipments. 

Per dollar value of shipments computed by Forest Service based on total 
value of shipments, table 129. 


Projections: U.S. Department of Agriculture, Forest Service. 


by Forest Service. (See table 129 for value of shipments.) 


5 Negligible. 
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Domestic consumption Exports 
Year 

Total Per Soft- Hard- Total Soft- Hard- 
capita woods ! woods woods | woods 

Billion Billion Billion | Billion Billion Billion 
board Board board board board board board 

feet Jeet Jeet feet feet feet Jeet 
4.6 325 7.4 7.2 1.7 1.5 0. 2 
28.5 263 23.0 5.5 13 1.2 il 
34.9 317 28. 8 6.1 2.0 187, 3 
40.5 362 32.9 7.6 2.5 2.2 <3 
38.5 337 30. 8 ‘Tenth 2.7 2.4 3 
40. 2 347 32.8 7.5 2.6 252) 4 
38. 8 330 31.4 7.4 2.8 2.5 4 
35.9 302 29.0 7.0 3.1 2.6 4 
35. 0 290 28.5 6.5 3.2 2.8 5 
37.1 305 29.5 7.6 3.2 2.7 AD 
28. 2 229 22.5 5.8 2.4 1.9 4 
19.0 153 15.2 3.8 1.7 1.4 .3 
12.7 102 10.3 2.5 1.2 9 12 
16.2 130 13.1 3.1 1.3 1.0 Be 
17.8 141 13.8 3.9 1.3 sal <3 
22.1 173 17.6 4.5 1.3 1.0 3 
27.0 211 21.6 5.4 1.3 .9 3 
28.2 219 22.6 5.6 1.4 11 .4 
24.4 188 19.7 4.7 1.0 ot .3 
28.4 217 23.1 5.3 11 .8 3 
31.0 234 25.4 5.5 1.0 .8 2 
37.2 278 30.5 6.7 ot 5 vill 
37.4 276 30. 6 6.8 5 .4 wl 
34.8 254 27.4 7.4 .3 BO oa 
33. 6 242 25.7 7.8 4 3 aul 
28.8 205 21.7 7.0 4 3 el 
34.7 244 26.3 8.4 -6 -6 ol 
35.4 244 27.9 7.5 1.4 1.2 2 
38.2 260 30.7 7.5 6 6 ml 
33.1 221 27.4 5.7 att ae) oul 
40.9 269 33.4 7.5 -5 4 mee 
38.7 250 30.9 7.8 1.0 9 1 
39.2 249 31.9 7.3 au 6 52 
38.9 243 31.6 7.3 6 5 al 
38.7 237 31.5 7.1 atl 6 ail 
40.1 242 32.5 7.6 8 Bu 2 
40.9 242 32.8 8.1 8 .6 ay) 
35.0 204 29.2 5.8 8 6 2 
36.1 206 30.0 6.1 otf 6 2 
40.5 228 33.7 6.8 8 6 52 
36.0 199 29.6 6.4 9 ath 2 
35.5 193 29.5 6.0 8 6 22 
37.3 200 30.8 6.5 8 6 ail 
39.2 207 31.8 7.3 9 St msl 
40.8 213 33.4 7.4 1.0 8 an 
41.1 212 33.4 ot 9 8 ail 
40.8 207 32. 8 8.0 1.0 9 Ap) 
38.8 195 31.1 7.6 1.1 1.0 +2, 
41.5 207 34.0 7.4 1.2 1.0 l 
41.0 202 33. 2 7.8 ail 1.0 aul 
39.5 192 32.1 7.3 123 1.2 all 
43.5 208 36.3 Gort ileal 9 22 
47.4 227 40.0 7.4 1.5 112 A3' 


‘Total 


Billion 
board 
feet 

1 


ounrRnN NoOnNnn WR Re Tb SrorNIc 00 NOOO 


a 


RFP PORD RON Oe aOownre 


OND PIOMAN UNpww Bewwos wre 


ror Wor nwhy NwWOWwWo 


Imports Domestic production 
Soft- Hard- Total Soft- Hard- 
woods 1! woods woods woods 
Billion Billion Billion Billion Billion 
va ate ee board board 
‘eet ee cet ‘eet feet 
1.3 (2) 35.0 i 27.6 u 7.4 
.8 () 29.0 23. 4 5.6 
1.5 (2) 35. 2 28.9 6.3 
1.9 0.1 41.0 33. 2 7.8 
1.7 wl 39.5 31.5 8.0 
17, il: 41.0 33.3 Test 
1.8 Bat 39.8 32.1 ib 
1.6 eel! 37.3 30.0 7.3 
1.4 wll 36.8 29.9 6.9 
1.4 pal 38. 7 30.8 7.9 
1,2 (2) 29.4 23. 2 6.1 
aff (2) 20. 0 15.9 4.1 
4 (2) 13.5 10.8 2.7 
3 (2) 17.2 13.8 3.4 
.3 (2) 18.8 14.6 4,2 
.4 ell 22.9 18. 2 4.7 
.6 aa 27.6 22.0 5.6 
.6 ul 29.0 23. 1 5.9 
5 al 24.8 20. 0 4.9 
.6 wll 28.8 23. 3 5.5 
.6 ol 31.2 25. 6 bshi) 
1.2 2 36.5 29.9 6.7 
1.4 all 36.3 29.5 6.8 
as ok 34.3 26.9 7.4 
.8 vl 32.9 25. 2 7.8 
9 2 28.1 21.1 7.0 
1.0 2 34.1 25.9 8.3 
1.1 2 35.4 27.9 7.5 
eid 2 37.0 29.6 7.4 
1.4 1 32.2 26.5 5.7 
3.1 3 38.0 30.6 7.4 
2.3 3 37.2 29.5 7.7 
2.3 2 37.5 30. 2 7.2 
25) ay 36.7 29.6 7.2 
2.9 .2 36.4 29.3 Tol 
3.3 .3 37.4 29.8 7.6 
3.2 .3 38. 2 30.2 8.0 
2.7 2 32.9 27.1 5.8 
3.2 2 33.4 27.4 6.0 
3.8 3 37.2 30.5 6.7 
3.6 3 32.9 26.7 6.3 
4.0 2 32.0 26.1 6.0 
4.6 3 33.2 26.8 6.4 
5.0 3 34.7 27.6 7.2 
4.9 3 36.6 29.3 7.3 
4.9 3 36.8 29.3 Te: 
4.8 4 36.6 28.8 Cot 
4.8 3 34.7 27.3 7.4 
5.8 3 36.5 29.3 Mise 
5.9 4 35.8 28.3 Teo) 
5.8 3 34.7 27.5 (orl 
7.2 -4 37.0 30.0 6.9 
9.0 4 39.4 32.2 7.2 


1 Includes small volumes of mixed species (not classified as softwoods or 


hardwoods). 
2 Less than 50 million board feet. 
3 Preliminary, Forest Service estimates. 


Note: Data may not add to totals because of rounding. 


Sources: U.S. Department of Commerce, Bureau of the Census. Produc- 
tion—Lumber production and mill stocks. Curr. Ind. Reps. Ser. MA-24T 
(annual); Exports— U.S. erpcris—schedule B commodity and country. FT 410 
(monthly); Imports—U.S. imports—general and consumption, schedule A 
commodity and country. FT 135 (monthly). 
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TABLE 16.—Plywoad consumption, exports, imports, and domestic production, 1950-72 


[3%-inch basis] 


Domestic consumption 


Year 
Total Per Soft- Hard- Total 
| capita woods woods 
Million Million | Million | Million 
square Square square square square 
Jeet Seet teet feet feet 
QUOT2. |ao ec ees 4 
2, 995 1, 245 4 
3, 166 1, 284 13 
3, 839 1, 383 10 
3, 983 1, 422 ff 
5, 276 1, 795 10 
5, 418 1, 844 16 
5, 639 1,773 15 
6, 475 1, 792 14 
7, 664 2, 281 75 
7, 757 1, 814 15 
8, 495 2, 028 17 
9, 311 2, 404 19 
10, 367 2,617 19 
11, 431 2, 949 31 
12, 402 3, 090 37 
12, 804 3, 321 56 
12, 758 3, 152 93 
14, 332 3, 882 78 
17, 314 18, 354 3, 960 215 
17, 822 87 14, 038 3, 784 172 
20, 722 100 16, 262 4, 460 114 
23, 455 112 18, 089 5, 367 247 


Exports 


Soft- Hard- 
woods | woods? 


Million | Million 
square square 
feet teet 

(3) 


13 (8) 


= 
wo 
DOD NRNWNHYN WHHRN FR Fe 


Total 


Million 


Imports 


Soft- 
woods 


Million 


ars 


Domestic production! 


Total 


14, 477 
14, 925 
14, 756 
16, 395 
15, 407 


15, 945 
18, 288 
20, 540 


Soft- 
woods 


Hard- 
woods 


Million 


1 Includes production from both domestic and imported veneer. 
2 Tncludes mixed species (not classified as hardwoods or softwoods). 


3 Less than 500,000 square feet. 
4 Preliminary, Forest Service estimates. 


Note: Data may not add to totals because of rounding. 
Sources: U.S. Department of Commerce, Bureau of the Census. Produc- 


tion—Softwood plywood. Curr. Ind. Reps. Ser. MA24H (annual); Hardwood 
plywood. Curr. Ind. Reps. Ser. MA24F (annual); Exports—U.S. exports— 
schedule B commodity and country. FT 410 (monthly); Imports—U.S. 
imports—general and consumption, schedule A commodity and country. FT 135 


(monthly). 
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TABLE 17.—A pparent consumption, exports, imports, and domestic production of paper and board, 1920-72 } 


Year 


Apparent 
consumption ? 


Total Per 
capita 
Thousand 
tons Pounds 

7, 744 145 

6, 061 112 

7, 878 143 

9, 208 164 

9, 298 163 
10, 437 180 
11, 607 198 
11, 954 201 
12, 489 207 
13, 421 220 
12, 340 201 
11, 400 184 

9, 803 157 
10, 869 173 
11, 201 177 
12, 820 201 
14, 652 229 
15, 653 243 
13, 951 215 
15, 982 244 
16, 770 254 
20, 386 306 
19, 731 293 
19, 644 287 
19, 540 282 


Exports 


Thousand 
tons 


Imports 


Domestic 
production 
Thousand 
tons 
7,185 || 1945 
5, 333 || 1946 
6, 875 || 1947 
7,871 || 1948 
7, 930 || 1949 
9, 002 |} 1950 
9, 794 || 1951 
10, 002 |) 1952 
10, 403 || 1953 
11, 140 || 1954 
10, 169 || 1955 
9, 382 || 1956 
7,998 || 1957 
9,190 || 1958 
9, 187 || 1959 
10, 479 
11, 976 
12, 837 
11, 381 
13, 510 
14, 484 
17, 762 
17, 084 
17, 036 
17, 183 


Apparent 
consumption 2 
Total Per 
capita 
Thousand 
tons Pounds 

19, 827 283 
22, 550 319 
24,775 344 
26, 070 356 
24, 781 332 
29, 108 382 
30, 530 394 
28, 971 368 
31, 520 394 
31, 516 387 
34, 979 422 
36, 386 431 
35, 280 410 
35, 248 403 
38, 793 436 
39, 295 435 
40, 461 440 
42, 345 454 
43, 913 464 
46, 518 485 
49, 244 507 
52, 640 536 
52, 075 524 
55, 798 556 
59, 004 582 
58, 050 567 
59, 672 577 
64, 322 616 


Exports 


Thousand 
tons 


Thousand 
tons 

2, 751 

3, 622 

4,116 

4, 575 

4, 746 


4, 998 
5, 139 
5,173 
5, 215 
5, 182 


5, 463 
5, 844 
5, 438 
5, 120 
5, 579 


5, 715 
5, 754 
5, 821 
5, 762 
6, 351 


6, 770 
7, 481 
7, 071 
7, 007 
7,419 


7, 238 
7, 584 
7, 994 


Domestic 
production 


Thousand 
tons 
17, 371 
19, 278 
21, 114 
21, 897 
20, 315 


24, 375 
26, 047 
24) 418 
26, 605 
26, 876 


30, 178 
31,441 
30, 666 
30, 823 
34, 036 


34, 444 
35, 698 
37, 543 
39, 231 
41, 703 


44,091 
47,113 
46, 926 
61, 245 
54, 187 


53, 516 
55, 092 
59, 313 


1 Data may not add to totals because of rounding. 


2 Includes changes in newsprint stocks beginning in 1929. 


3 Preliminary. 


Sources: American Paper Institute. The statistics of paper. (annual, 1960 


ed. and 1972 sup.), and Monthly statistical summary. New York; U.S. 
Department of Commerce, Bureau of the Census. Pulp, paper and board. 
Cur. Indus. Reps. Ser. M26A. (annual); U.S. Department of Commerce, 


Bureau of Domestic Commerce. Pulp, paper and board. Quart. Indus. Rep.; 
and U.S. Department of Agriculture, Forest Service. 
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TABLE 18.—Apparent consumption, exports, imports, and domestic production of paper, 1920-72 } 


Apparent Apparent 
consumption ? P consumption 2 
Year Exports Imports Domestic Year Exports Imports Domestic 
production production 
Total Per Total Per 
capita capita 
Thousand Thousand | Thousand | Thousand Thousand Thousand | Thousand | Thousand 
tons Pounds tons tons tons tons Pounds tons tons tons 
5, 448 102 158 735 4,872;'||\ 1946... 22-2 11, 004 157 255 2, 700 8, 457 
4, 327 80 66 799 3, 594 |} 1946_--------- 13, 091 185 217 3, 580 9, 773 
5, 717 104 67 1, 066 A719 Wiel 947.2 22 see lees 14, 445 200 214 4, 057 10, 705 
6, 397 114 52 1,372 5. 078:.)|, 19482 2-2-2. 2 15, 350 209 161 4, 500 11,119 
6, 435 113 50 1, 404 5,080 || 1949. _----.--- 14, 859 199 181 4, 676 10, 350 
7,131 123 60 1, 476 65.7051 950. ee cases 16, 833 221 175 4,913 12, 064 
7, 956 136 63 1, 875 6, 144 |] 1951_---.----- 17, 630 228 277 5, 025 13, 010 
8, 188 138 57 2, 016 (6; 228)" ||; 1952— <= eee 16, 839 214 326 5, 090 12,197 
8, 455 140 70 2, 184 6, 342 |] 1953__-.------ 17, 724 221 189 5, 091 12, 739 
9,101 149 93 2, 445 6;:776:. ||) 19542-2522. 17, 873 219 326 5, 073 13, 077 
8, 416 137 76 2, 297 6; 191: |}, 1955..--.-..-- 19, 422 234 414 5, 259 14, 503 
7, 671 124 55 2, 085 5,60471]/,1956= 2-2 20, 537 248 340 5, 688 15, 419 
6, 587 106 41 1, 809 435755) ||) 1957 csi ssncses 19, 757 230 387 5, 308 14, 909 
6, 893 110 49 1,810 5p182) 1 [1958522 222522 19, 560 224 346 4, 986 14, 887 
7, 219 114 75 2, 229 5,173 || 1959---.------ 21, 540 242 329 5, 392 16, 506 
1935 222222222 8, 234 129 Gh 2, 418 85511 || 1960.22 s2esece 22, 055 244 361 5, 574 16, 809 
1986252 aes 9, 308 145 71 2, 799 6;598.-|||) 1961 = -22-.252- 22, 474 245 405 5, 605 17, 224 
ny eee eee 9, 969 155 94 3, 363 7, 109%} 2962-25. -.- = 23, 231 249 349 5, 632 17, 966 
19383 22 see ee 8, 970 138 71 2, 309 6, 340 || 1963_---..-.-- 23, 976 - 253 382 5, 537 18, 752 
1939 2eee eee! 10, 029 153 97 2, 654 7,484 || 1964_----.---- 25, 330 264 432 6, 117 19, 685 
1940 SSeecessee 10, 606 161 254 2,791 8; 205: ||) 1965_-222s255-- 26, 793 276 499 6, 508 20, 761 
1941): ooo sees 12, 084 181 264 3,019 9,362 || 1966_...-....- 28,719 292 527 7, 238 22, 148 
19493) ee Pees 11, 790 175 161 2, 961 9.4165 || 19672222. 22522 28, 836 290 517 6, 861 22, 447 
1943.4 arses 11, 043 162 182 2, 663 8415: || 1968222 = 2 ees - 30, 171 301 540 6, 727 23, 971 
1944 ee 10, 599 153 180 2, 522 8,220) ||) 1969-2. 252225 31, 794 314 531 7,127 25, 198 
1970'32- 22 2-es 31, 692 309 548 7, 027 25, 219 
AQTASae— oad 32, 404 313 563 7, 306 25, 669 
197282222... 34, 076 326 574 7, 577 27, 087 
1 Data may not add to totals because of rounding. 3 Preliminary. 


2 Includes changes in newsprint stocks beginning in 1929. Sources: See source note table 17, Append. V. 
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TABLE 19.—Apparent consumption, exports, imports, and domestic production cf paperboard, 1920-72 2 


Apparent Apparent 
consumption ; consumption 
Year ae Exports Imports Domestic Ree esa eee TX OTLS Imports | Domestic 
production Year production 
Total Per Total Per 
capita 2 capita 
Thousand Thousand | Thousand | Thousand Thousand Thousand | Thousand | Thousand 
tons Pounds tons tons tons tons Pounds tons tons tons 
2, 296 61 43 2, 313 7, 933 113 96 22 8, 008 
1, 734 32 26 20 1, 740 8, 481 120 61 14 8, 529 
2,162 39 28 34 2, 156 9, 265 128 97 26 9, 337 
2, 811 50 34 52 2, 793 9, 455 128 98 45 9, 508 
2, 863 50 41 54 2, 850 9, 085 121 89 48 9, 127 
3, 224 56 27 15 3, 236 11, 046 145 99 55 11, 090 
3, 549 60 51 20 3, 580 11, 626 150 226 81 11,771 
3, 685 62 36 18 3, 702 10, 820 137 149 57 10, 912 
3, 953 66 39 11 3, 981 12,417 155 172 98 12, 491 
4, 183 69 50 11 4, 222 12, 149 149 241 64 12, 327 
3, 816 62 47 8 3, 855 13, 891 167 296 141 14, 045 
3, 622 58 47 3 3, 666 14, 151 168 300 71 14, 381 
3, 151 50 31 1 3,181 13, 914 162 338 52 14, 200 
3, 930 63 32 12 3, 950 13, 963 160 362 54 14, 271 
3, 923 62 34 11 3, 946 15, 236 171 443 55 15, 624 
4, 621 71 39 16 4, 544 15, 371 170 515 35 15, 851 
5, 257 82 39 16 5, 280 16, 054 175 615 39 16, 629 
5, 586 87 52 19 5, 618 17, 048 183 630 46 17, 632 
4, 873 75 61 12 4, 922 17, 682 187 740 42 18, 380 
5, 850 89 73 12 5, 911 18, 739 195 1, 034 20 19, 753 
6, 001 91 209 10 6, 200 19, 885 205 1,112 18 20, 979 
7, 679 115 106 13 7,771 21, 526 219 1, 252 56 22, 722 
7, 059 104 84 50 7, 093 20, 833 210 1, 418 22 22, 229 
7, 695 112 63 24 7, 734 22, 795 227 1, 892 28 24, 659 
8, 006 115 61 21 8, 045 24, 210 239 2, 026 20 26, 217 
23, 530 230 2, 105 19 25, 616 
23, 900 231 » 2,381 23 26, 258 
26, 410 253 2, 364 13 28, 761 
1Includes wet machine board. Also includes small quantities of building 3 Preliminary. 
2 
SEE OOM ETS EE Sources: See note table 17, Append. V. 


2Data may not add to totals because of rounding. 
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TABLE 21.—Paper and board exports from the United States, by grade and major region of destination, 1971 } 
[Thousand tons] 


Paper Board 
Total eae 
Region paper 
and Coarse 
board Total News- Book Fine and in- Other Total Building Other 
print paper paper dustrial paper board board 
paper 
Canadas. i see nne See 307 121 2 26 36 48 10 186 33 153 
Latin America___.....---_----- 701 167 73 29 13 41 11 533 3 530 
Western Europe-_-_-.-------_---- 1, 323 90 i 31 21 28 2 1, 233 11 1,222 
Eastern Europe---------------- 24 (2) eee eee ieee Jo see (2) (2) (2) 24 (2) 24 
CMTC a Ste ee ee Le 153 25 (2) 3 3 18 1 128 2 126 
Near and Middle East---_--__-- 117 11s pee he ee Se 1 1 9 (2) 106 1 106 
HargWastomee save. tebe ce 9 303 127 81 4 24 17 1 176 1 175 
OCesni aoe ee eT 60 16 2 3 4 5 2 44 (2) 44 
Other countries_____.--_---__-- 8 5 () 1 1 2 1 3 1 2 
Totals ase see oe 2, 996 563 166 97 102 169 29 2, 434 52 2,381 
1 Data may not add to totals because of rounding. Source: U.S. Department of Commerce, Bureau of the Census. U.S. ez- 
2 Less than 500 tons. ports. FT 410. 1971 (annual). 


TaBLE 22.—Paper and board imports into the United States, by grade and major region of origin, 1971 } 


[Thousand tons] 


Paper Board 
Total pe 
paper 
Region and Coarse 
board Total News- Book Fine and in- Other Total Building Other 
print paper paper dustrial paper board board 
paper 
7, 001 6, 910 91 75 16 
41 41 4l (C 
508 115 108 a 
(2) Bite | Boeeee = ane () (?) 
20) Bekiee ee 20 20 
(i) peepee 6 6 
3 (?) (?) 
5 (2) 5 5 
7, 584 7, 306 278 255 23 
1 Data may not add to totals because of rounding. Source: U.S. Department of Commerce, Bureau of the Census. U.S. im- 


2 Less than 500 tons. ports. FT 135. 1971 (annual). 
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TABLE 23.—Fibrous materials consumed in the manufacture of paper and board, by type of material, specified years 1919-72! 


Year 


Consumption of fibrous materials 


Total 


Thousand 
tons 
6, 622 
1d 575 
10, 999 
14, 177 


15, 493 
18, 856 
17, 858 
18, 199 
18, 747 


18, 969 
20, 752 
22, 788 
23, 411 
21, 451 


25, 904 
28, 265 
26, 378 
28, 469 
28, 045 


31, 835 
33, 386 
32, 058 
32, 157 
35, 549 


35, 703 
36, 595 
38, 636 
41,117 
42, 860 


45, 116 
48, 466 
47, 718 
52, 429 
55, 517 


54, 614 
56, 041 
58, 801 


Wood- 
pulp 


Thousand 


10, 635 
10, 502 


10, 825 
12, 092 
13, 253 
14, 375 
13, 636 


16, 509 
17:737 
17, 286 
18, 684 
18, 989 


21, 454 
22, 998 
22, 459 
22, 483 
25, 155 


25, 700 
26, 683 
28, 598 
30, 220 
32, 088 


34, 006 
36, 922 
36, 994 
41, 303 
43, 700 


43, 192 
44, 183 
46, 622 


Waste- 
paper 


Thousand 


Consumption of fibrous materials per ton of 


Other 


Thousand 
tons 


1 Data may not add to totals because of rounding. 


2 Preliminary. 


Sources: American Paper Institute. Wood pulp statistics. 


Total 


Tons 


eure 
(=) 
Or 
oO 


ee bee term eee le se ear teeta athe tet tetee lee Reha bebe 
f—) (=) S Oo fo) 
wo ms oz) 1 rs 
oOo or (=) oO or 


ee 
fo) 
ert 
NI 


ia 
f) 
bo 
_ 


paper and board produced 


Wood- 
pulp 


Waste- Other 
paper 
Tons Tons 

0. 311 0. 125 
. 345 . 129 
. 342 . 092 
. 3823 . 086 
One . 072 
. 842 . 080 
. 822 . 078 
374 . 070 

. 899 . 081 
. 391 . 077 
. 378 . 072 
. 379 . 072 
346 066 
325 060 
326 059 
348 056 
323 050 
321 047 
292 . 045 

. 800 . 045 
282 040 
DHRC . 036 
281 . 033 
277 . 028 
262 . 028 
253 . 025 
242 . 025 
245 . 033 

. 228 . 023 
. 232 . 020 
224 . 021 
211 . 018 
199 018 
202 . 016 

. 198 015 
200 016 

. 190 015 


Bureau of the Census. Pulp, paper and board. Cur. Indus, 


Reps. Ser. M26A (annual); and U.S. Department o 


New York, 1972 (annual); U.S. Department of Commerce, 


Agriculture, Forest Service. 
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TABLE 24.—A pparent consumption, exports, imports, and domestic production of woodpulp, 1920-72 | 


355 


Total 


Thousand 


Apparent consumption 


Per capita 


Pounds 


Exports 


Imports Domestic Year 
production 
Total 
Thousand | Thousand Thousand 
tons tons tons 
906 3, 822 11, 786 
697 2, 876 12, 373 
1, 259 3, 522 14, 138 
1, 383 3, 789 14, 955 
1, 523 3, 723 13, 848 
1, 664 3, 962 17, 138 
1, 731 4, 395 18, 683 
1, 676 4, 313 ¢ 18, 198 
1, 755 ASH LA PLOS See awe ae 19, 533 
1, 881 4,863 || 1954--.-2-___- 19, 865 
1, 830 4,630) || 1955. --..----- 22, 323 
1, 596 4,409 || 1956_-----.-_- 23, 938 
1, 482 S760) || Lb deere meee 23, 278 
1, 942 AS 27 Gu|| QOS meee ences 28, 385 
1, 806 ARASGNI 1959S sens 26, 162 
1, 933 5143,926))|| 9602 ose eee = 26, 563 
2, 278 53.695) ||): L961 aos ee 27, 812 
2, 395 6,573 || 1962_2...._..- 29, 511 
1,710 5, 984 || 1963_-..--.--- 31, 474 
2, 026 6; 993 ||| 1964------ <8 33, 777 
1, 225 8,960 |} 1965_-.------- 35, 721 
1, 158 LO;3750| 1966222228 38, 388 
1, 237 1O#783 91) LOG oleae nee 38, 126 
1, 306 9,680 || 1968_-.------- 42, 522 
1,072 LOLTOSM | WLGES Sea ae es = Se 44, 751 
LO7O}2Se ere ee 44, 085 
LO Teese eee 45, 273 
1972i220 ee 47,817 


Apparent consumption 


Exports 


Thousand 
tons 


Imports 


Thousand 
tons 

1, 754 

1, 805 

2, 322 

2,176 

1, 763 


2, 385 
2, 361 
1, 937 
2,158 
2, 051 


2,214 
2) 332 
2,101 
2,105 
2, 431 


2, 389 
2, 467 
2, 789 
2,775 
2,942 


3, 130 
3, 357 
3,170 
3, 532 
4, 040 


3, 518 
3,515 
3, 728 


Domestic 
production 


Thousand 
tons 
10, 167 
10, 607 
11, 946 
12, 872 
12, 207 


14, 849 
16, 524 
16, 473 
17, 537 
18, 256 


20, 740 
22,131 


1 Data may not add to totals because of rounding. 


2 Preliminary. 


Note: Total woodpulp production data prior to 1940 contains woodpulp not 


shown separately by type. 


507-045 O- 73 - 24 


Sources: American Paper Institute. Wood pulp statistics. New York, 1972° 
(annual); U.S. Department of Commerce, Bureau of the Census. Pulp, paper 
and board. Cur. Indus. Reps. Ser. M26A. (annual); U.S. Department of 
Commerce. Pulp, paper and board, Quart. Indus. Rep.; and U.S. Department 
of Agriculture, Forest Service. 
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TABLE 25.—Woodpulp exports from the United States, by type and major region of destination, 1971! 


[Thousand tons] 


Western Burope_===2-22.-.<22-=2<+ 
HMastern Hurope..=.222s--25-s-<s5-5 
WATT Cae SS ae meee ee ete ee 


Near and Middle East________-_- 


Dissolving 
Total and special 
alpha 
72 17 
277 106 
12079 345 
82 70 
46 6) 
ee 24 5 
See 533 241 
ete 60 6 
1 (?) 
2, 175 790 


1 Data may not add to totals because of rounding. 


2 Less than 500 tons. 


Sulfite Sulfate All other 

6 49 1 
PH 144 1 
74 659 1 
(2) 12 |=. ao. tecamiaees 
2 AM Es es sane aetna 
5 (4G |S. Oe 
79 206 a 
20 OD: | Set aeh ne a aera 

(?) (?) @) 
213 1, 164 9 


Source: U.S. Department of Commerce, Bureau of the 


Census. U.S. Exports. FT 410. 1971 (annual). 


TABLE 26.—Woodpulp imports into the United States, by type and major region of origin, 1971 * 


[Thousand tons] 


Western Europe___------------ 
Eastern Europe__------------- 
ATT COE ce a sean eee a teh See 


Mane Wastes ses Soe 
Oceaniateeas. 2 52 ee 


Total 


Dissolving 
and special Sulfite 
alpha 
250 401 
Soe Soe eee 2 
1 5 
i a eee ae 
315 408 


Sulfate 


Ground- All 
Soda wood other 
(?) 179 22 
Seas We sacs 4 
ri ueace sch SG). ni eee 1 
(?) 179 28 


1 Data may not add to totals because of rounding. 


2 Less than 500 tons. 


Source: U.S. Department of Commerce, Bureau of the 


Census. U.S. Imports. FT 135. 1971 (annual). 


TABLE 27.—Apparent consumption, exports, imports, and domestic product 


f pulpwood, 1920-72 


won O. 


[Million cords] 
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U.S. imports—general and consumption, schedule A commodity and country. 


U.S. exports—schedule B commodity and country. FT 410 (annual). American Paper 


Institute. Monthly statistical summary. New York. U.S. Department of Agriculture, Forest Service. 


Sources: U.S. Deparment of Gonmeres, Bureau of the Gansas, Pulp, paper, and board. Curr. Ind. 


Reps. Ser. M26A (annual) 


FT 135 (annual) 


imports of 


U.S. mills and the pulpwood equivalent at the net 


1 Includes consumption of pulpwood in 


paper, board, and woodpulp. 
2 Roundwood equivalent. 


3 Preliminary, Forest Service estimates. 


Data may not add to totals because of rounding. 


Note 
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TABLE 28.—Consumption of pulpwood in the manufacture cf woodpulp, 1920-72 


Year 
Total 
Thousand cords 

1920____ ; 11 

19212385 4, 557 
NOQ2E es 5, 549 
19235222 5, 873 
1924____ 5, 768 
192522. - 6, 094 
1926___- 6, 766 
19275.=2 6, 751 
1928____ 7, 160 
1929____ 7, 645 
1930____ 7, 195 
19ST SLs 6, 723 
O32 ees 5, 633 
19332222 6, 582 
1934____ 6, 797 
1935=-= 7, 628 
1936___- 8, 716 
I Ey ee 10, 394 
1938____ 9, 194 
1939____ 10, 816 
1940____ 13, 743 
1941____ 15, 736 
TOAZE Se 16, 567 
1943____ 14, 935 
1944____ 16, 700 

1 Preliminary. 


Total 


Pulpwood consumption 


Woodpulp 
production 
Per ton of pulp 
produced 
Cords Thousand tons 
1. 60 : 
1. 58 2, 876 
1. 58 3, 522 
1. 55 38, 789 
1. 55 3, 723 
1. 54 3, 962 
1. 54 4, 395 
1. 57 4, 313 
1. 59 4,511 
a aa Yf 4, 863 
1. 55 4, 630 
1. 52 4, 409 
1.50 3, 760 
1. 54 4, 276 
1. 53 4, 436 
1. 55 4, 926 
1. 53 5, 695 
1. 58 6, 573 
1. 55 5, 934 
1. 55 6, 993 
1. 53 8, 960 
1. 52 10, 375 
1. 54 10, 783 
1. 54 9, 680 
1. 65 10, 108 


Sources: American Paper Institute, Inc. Wood pulp 
statistics. 1972 (annual); U.S. Department of Commerce, 


Year 


1945.22. 
19462225 
OAs 
1948222 
1949.2. 


19502 22 = 
1951222 
1952 See 
1953__-- 
1954___- 


19552222 
1956__-_- 
19572 so 
1958___- 
1592 See 


T960_.-- 
LOGI os 
L96227 25 
1963.22. 
19642222 


1965 -2— = 
1966. =~ 
1967-222 
1968222 
19692222 


ale (Ue eens 
1971 1 
UR fhe 


Total 


Pulpwood consumption 


Total 


Thousand cords 


Per ton of pulp 
produced 


Cords 


Sea aoa, 
for) 
fon) 


Son Fre Peet re be 
Or 
ie.) 


or 
ou 


Woodpulp 
production 


Thousand tons 
10, 167 
10, 607 
11, 946 
12, 872 
12, 207 


14, 849 
16, 524 
16, 473 
17, 537 
18, 256 


20, 740 
22, 131 
21, 800 
21, 796 
24, 383 


25,316 
26,523 
27,908 
30,121 
32,415 


33, 993 
36, 603 
36, 677 
40, 892 
42, 813 


43, 662 
43) 933 
46, 342 


Bureau of the Census. Pulp, paper and board. Cur. Indus. 
Reps. Ser. M26A. 
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TABLE 29.—Production, imports, exports, and apparent domestic consumption of forest products, by major products, 1940-72} 


[Million tons, air dry weight] 


All products 


Year 
Domestic Apparent 
production | consumption 
139.1 140.9 
142.1 145, 2 
127.5 131.1 
121.5 124. 4 
123.3 126.0 
117.9 121.4 
120. 2 124.5 
123.9 128. 2 
124.4 130.5 
118.9 124. 2 
118.4 126.7 
118.3 124.9 
113. 2 119.9 
112.0 119.4 
110. 2 117.3 
111.9 119.6 
112.6 120.7 
103. 2 110. 2 
102.7 110.0 
103.0 116.7 
102.0 109.6 
101.2 108.6 
102.7 111.3 
108.1 115.6 
112.8 120.1 
114.9 122.4 
117.3 124.7 
114.6 118.9 
121.1 124.3 
120.0 123.8 
118.6 119.1 
121.6 126.8 
130.9 134, 2 


See footnotes at end of taple. 


Products from industrial roundwood 


Domestic 
production 


63. 6 
72.4 


Total 
Imports Exports Apparent 

consumption 

3.9 2.1 65. 4 
4.6 13S 75.5 
4.8 1.2 75.5 
3.9 11 70. 4 
3.7 1.0 69. 4 
4.6 ia, 63.7 
5.5 1.1 72.6 
6.4 2.0 76.1 
7.2 12 78.8 
6.6 1.3 69.5 
9.5 1.1 82.6 
8.6 MY) 81.6 
8.3 1.6 81.0 
8.9 1.5 82.1 
9.2 2.1 81.6 
10.2 2.6 85.7 
10.6 2.6 88.5 
9.7 2.6 79.7 
9.9 2.6 81.2 
11.6 2.9 89.6 
11.4 3.8 84. 2 
11.8 4.4 84.9 
13.1 4.5 89.3 
13-5 6.0 95. 0 
14. 2 6.9 100.9 
14.7 7.3 104.5 
15.8 8.4 108. 2 
15.1 10.9 103.7 
17.1 13.9 110.6 
18.3 14.4 111.7 
17.4 16.9 108. 6 
19.5 14.3 117.0 
21.4 18.1 124.9 


Domestic 


production 


Pao). oe 


PP PPE WEP WO WwW PO 
ore OO C100 OTe mre bo OOO NIDMWOMDW NWOOMD NOR PRN ouono fr 


SrPNNN 


wwwew PwWwWh 
SSSRR SSASE 


0200 9 00 GOB 
ROSSI CO} S100; 


Lumber 


Imports Exports 


me OO 0100 


Oeil het ate 


Wr DO NOMOND NOrrpw 


SND ABMBNAN Topp Pwwww Wrpy we 


NOW ORO PoP Pe 


WNNHFO CLOMDD OMDGOOH WONWHRD WMOWNHT PWRANS 


aonw 


Apparent 


consumption 


34. 2 
41.7 
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TABLE 29.—Production, imports, exports, and apparent domestic consumption of forest products, by 
major products, 1940-72 '—Continued 


[Million tons, air dry weight] 


Products from industrial roundwood—Continued 


Fuelwood— 
Plywood and veneer Panel products 3 Woodpulp 4 Miscella- apparent 
Years __|neous prod- consump- 
| ucts 8— Log tion 
Domes- Apparent} Domes- Apparent} Domes- Apparent| apparent | exports 
tic pro- |Imports|Exports}consump-] tic pro- |Imports|Exports|}consump-]| tic pro- Im- Ex- |consump-| consump- 
duction * tion 5 duction tion duction | ports ® | ports? tion tion 
1.8 (4) (*) 1.8 0.2 () (*) 0.2 8.8 3.1 0.9 11.0 18.2 0. 2 75.5 
1%, (*) (*) 1.7 -6 (*) (*) -6 9.7 3.1 arf 12.1 19.4 mil 69.7 
17, (*) 0.1 1.6 A) (*) (60) a) 9.9 3.2 .6 12.5 18.8 al 55.6 
155 (*) oa 1.4 9 (*) (*) 29 8.8 3.0 35, 11.3 17.3 wll 54.0 
1.5 (*) at 1.4 9 (*) ©) 29) 9.2 2.6 4 11.4 17.0 Aol 56.6 
1.3 (*) al 1.2 9 (*) () 9 9.3 3.4 4 12.3 15.9 aa 57.7 
1.5 (62) all 1.4 1.0 (*) ) 1.0 9.6 4.0 3 13.3 16.8 (*) 51.9 
1.8 (69) ul 137 11 @) @) Vel 10.9 4.9 4 15.4 17.7 -2 52.1 
1.9 (69) G) 1.9 1.3 (*) @) 1.3 11.7 5.2 3 16.6 16.0 -2 51.7 
2.0} (*) 2) 2.0 9) 1) (*) 9 11.4 4.9 3 16.0 14.0 a0} 54.7 
1950..-.- 2.1 ol @) 252) 1.3 ©) (*) 1.3 13.6 5.7 3 19.0 14.5 Bp. 44,1 
195125 2 2.3 wll (*) 2.4 1.3 @) (*) 1.3 15.3 5.8 -6 20.5 13.8 .3 43.3 
195§2_.-.- 2.4 wil (*) 2:5 1.4 (), (*) 1.4 15. 2 5.6 .6 20. 2 13.1 2 38.9 
19532. .2- 2.7 2 (*) 2.9 1.4 (*) (*) 1.4 16.2 5.8 4 21.6 12.7 4 37.3 
1954____- 2:7 3 (*) 3.0 1.6 (*) () 1.6 16.8 5.7 9 21.6 12.3 4 35.7 
195522-.. 3.5 4 (*) 3.9 1.7 0.1 @) 1.8 19.1 6.0 1.2 23.9 11.9 aD! 33.9 
1956-2222 3.6 74 @) 4.0 1.8 a (*) 1.9 20.5 6.5 ikal 25.9 11.4 <0 32. 2 
1957222 3.6 4 A) 4.0 1.8 ol (2) 1.9 20. 2 6.0 1.3 24.9 10.9 «4 30.5 
19585. 222 4.1 5 (*) 4.6 2.0 vl @) 2.1 20.1 5.8 12 24.7 10.5 .6 28.8 
1959... - 4.8 aid (*) 5.5 2.4 pal (63) 2.5 22.5 6.4 1.4 27.5 10.0 5 27.1 
1960_-_-- 4.6 6 C) 5.2 2°2 ml () 2.3 23.5 6.5 2.0 28.0 9.6 -8 25.4 
1961____- 5.2 6 @) 5.8 2.3 S| (*) 2.4 24.7 6.7 2.2 29.2 9.2 1.3 23.7 
19622. == 5.7 7 (*) 6.4 2.6 ol () 2.7 26.0 Tel 2. 31.0 8.7 1.5 22.0 
19632222 6.3 8 (©) ti 2.8 a2 (*) 3.0 28.0 7.0 2.4 32.6 9.6 2.7 20.6 
1964____- 7.0 9 (*) 7.9 3.2 22 (*) 3.4 30. 2 7.6 2.8 35.0 10.1 3.0 19.2 
1965_.--- 7.5 9 (62) 8.4 3.5 3 @) 3.8 31.6 8.1 2.9 36.8 10.5 3.4 17.9 
1966..._- 7.8 ya sl 8.8 3.7 av (*) 3.9 34.4 9.0 3.3 40.1 10.5 3.9 16.5 
1967-22. td 1.0 oll 8.6 3.8 V4 (*) 4.0 34.4 8.6 4.1 38.9 9.6 5.5 15.2 
1968..--- 8.6 155 al 10.0 4.6 3 (*) 4.9 38.3 8.9 5.5 41.7 9.0 7.1 13.7 
1969. __- 8.0 Lad a2 9.5 5.3 3 0.1 5.5 40.0 9.7 6.4 43.3 8.5 6.6 12.1 
1970 2__- 8.3 1.6 zp | 9.8 5.4 32 sill 5.5 40.9 9.2 ek 42.4 7.9 Tent 10.5 
1971 2___ 9.6 2.0 .2 11.4 6.7 3 all 6.9 40.8 9.4 6.6 43.6 8.4 6.3 9.8 
1972 2__. 10.7 2.4 2 12.9 7.9 a) <1 8.3 42.9 8.8 7.5 44.2 8.9 8.7 9.3 


*Less than 50,000 tons. 
1 Data may not add to totals because of rounding. 


2 Preliminary. 


3 Includes hardboard, insulating board, and particleboard. 
4 Excludes woodpulp used in hardboard and insulating board. 


5 Excludes veneer produced and consumed in industries other than the 


plywood industry. 


8 Includes both woodpulp and the woodpulp equivalent of paper and 


board except hardboard and insulating board. 


7 Includes pulpwood, woodpulp, and the woodpulp equivalent of pape, 
and board except hardboard and insulating board. 

8 Includes cooperage logs, poles and piling, fence posts, hewn ties, round 
mine timbers, box bolts, excelsior bolts, chemical wood, shingle bolts, and 
miscellaneous items. 


Sources: Based on data published by the U.S. Departments of Commerce 
and Agriculture. 
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TABLE 36.—Consumption of industrial raw materials in the United States, by broad product groups, 1920-69 
(Millions of 1967 dollars] 


Allindustrial raw materials 
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Agriculture and fishery nonfoods 


and wildlife products ! 


Percent of all 
raw materials 
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Dollars 


Industrial timber products 2 


Minerals except fuels 3 


Percent of all 
industrial 
materials 


PP 
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Dollars 
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aie 
1,378 
1,311 


Percent of all 
industrial 
materials 
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PACES NIN Fe SO FOSS 2 cmc ol 


1 Cotton and other fibers, oils, hides, rubber, furs, and other similar 


products. 


2 Saw logs; veneer logs; pulpwood; turpentine; rosin; and miscellaneous 
products, such as poles, piling, and posts. Excludes fuelwood. 
3 Dimension stone, crushed and broken stone, sand and gravel, fire clay, 
common clay and shale, gypsum, metal ores, chemical and fertilizer minerals, 


abrasives, and other similar construction materials. Also, includes some 


minerals fuels that are used for nonfuel uses. 


Source: U.S. Department of Commerce, Bureau of the Census and U.S. 
Department of the Interior, Bureau of the Mines. Raw materials in the United 
States economy 1900-1969. Working Paper 35, 1972. 
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